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Molds Car Wheels on Jolt Machines 


Made Possible by Adaptation of Conveyor Systems for Transferring Molds, 
Flasks and Sand, Supplemented by} I-Beam Trolleys and Gravity 


Conveyors Mold Conveyor Operates in Rectangle 
r IS well known that the much as many of the methods adopted plant, and while t ssitated an 
perfection and adoption of the had never been applied previously, it arrangement of equ ent to suit the 
ding machine has enabled was decided to remodel the existing building, little in efficiency 


noteworthy 
How- 


instances, only a small 


make 
lu tions in the cost ot 


castings 


In a great many 


yortion of the possible savings have 
veen made, due to the difficulties in 


handling the materials, as well as the 
mmpleted molds This is true par- 
ticularly of foundries producing cast- 
wheels, and mainly for this 
ison, 1 yidis +e na hines have been 
s¢ s branch of the 

g dus 
Handling equipment conjunction 


making car 


cently was installed at the 





Brown Ca Wheel Works, Inc., an 
old established firm in Buffalo. Inas- 
this article was supplied by 


rmation for 
H Leonard, Industrial 
e = Buftalo. 


or] 
bes 














HAND MOLDED 


FIG 1—VIEW ACROSS THE SHOP WHEN WHEELS WERE 
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FIG. 2—WITH THE CONVEYOR SYSTEM 
ONLY ABOUT HALF THE FLOOR 
AREA IS REQUIRED 
Was sacrificed Phe riginally 
was 70 x 170 feet and had a capacity 
sufficient for casting 200 car wheels 
per day. The molding was all done 
by hand, and the wheels were poured 
between the hours of 1 and 5 in the 
afternoon by three pouring gangs. Now 
the plant is 70 x 80 feet with the same 
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e . 1 ’ . -e > ’ + > ‘ ; . 
production as in the larger shop. One the removal of the sand and castings method of movement of the plattorm 
. . : , the 1 . ¢ 
- . S » delive ’ he clos ( re s 
gang pours during the entire day. from the — ; ~ ge “ag or Ul the closing of the mold, as well a 
; . castings to the soaking pits, the san el. Se { . while the 1,0f ~ 2 
Jue » size al ‘igh f the : pouring, is done while the platform is 
Due to the Z¢ ind weignt o to the sand storage, and the flasks Sih ’ 
castings, and the large amount ot! back to the molding machines t rest. 

. rae : : rs S atas 
sal required, it was felt that to ob- ; It may be noted from Fig. 3 that 
and required, it wa elt id Mechanical handling of the molds y , ; + ld | 
tall > greates ‘conomy trom mold- , there are two less cars lan woul ) 
ain the greatest econom) was thus the major feature and was 
ing machines, it would be necessary not 1s .3 Nitin - required to fill the rectangle completely 

accomplished by a moving platiorm ot! ™ ; : ; 
only to convey the sand to the mold- , een The description cf the operation 
‘ ; ; unigue design composed of cars run- t] aos 1 k , : 
y oor |} *( anic: means jut also . 1e platiorin wi'!l make clear the neces 
ng floor by mechanical “age ning on a track !ayout of rectangular rd as 
automatically to convey the molds from ' “a : " sty for this. 
bbe: : shape, as may be seen from Fig. 3, Fe ; ; 
the molding machines Thus, it would ; : . . — The movements of the four sides 
which is an outline plan view of the , ‘ ae oa 
ecomMeE possible to consider continuous te tallati ” of the platform are controlled pn 
; stallation. . 
pouring of the castings, and the instal- matically from the station F, Fig. 3 
lation was designed with this end in Carry Molds on Cars which is elevated to give the operat 
view. This moving platform P, Fig. 3, is an unobstructed view of the foundry 
The process of making car wheels composed of cars of suitable size for Upon movement of the control lever 
s so well known that no attempt will a mold, mounted on wheels and so by the operator the platform on on 
be made to describe it in detail The designed that upon arriving at a cor- side of the rectangle is advanced 
F 
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FIG DRAGS ARE MADE ON THE MACHINE B AND COPES ON 4A, BEING BROUGHT TOGETHER ON THE PLATFORM CON 
VEYOR P WHICH CARRIES THE MOLD TO THE SHAKE-OUT MACHINES A AND L—--ON THE WAY THE MOLDS ARE 
POURED AT G-—-NOTE THE GRAVITY CONVEYORS TT FOR STORING COPES WITH CHILLERS 
molds are made in two-part round ner they automatically start in a dire distance equal to one car length, tl 
cast-iron flasks, the chiller for chilling tion at right angles to that in which open space at the end of this li 
the tread of the car wheel being bolted they previously were moving. This is permitting this The platform on tl 
to the cope flask Fig. 1 shows a accomplished by the mechanisn § “Opposite side is then advanced a 
view of the foundry before the changes the wheels as the platform does not equal distance, thus leaving a vacan! 
‘re rt ‘ he » +} - Th: te ¢ > . . 1 ' 
were started It may be noted that turn. This feature, as well as several space at the end of each of the oth 
the molds, idy for pouring, cove others, is patented by the Brow: mM two sides which are then successive! 
the > ’ : ’ ; +? } nicl P — 
he entire flo as is usual with hand pany, advanced the same amount. The move 
nolding lhe lines of cars on each side of ment of the entire platfo-m is th 
Che proposit was analyzed into” the rectangle are operated independent made in increments equal to the lengt 
e essential clements as follows ly by pneumatic equipment. The mo- of a car. The control also is design 
\utomatic del ver ot sand. prop tion ol the platform 1S wmvere ttent, so that it 18 impossible to advance tl 
erly screened and tempered, to the and can be regulated to suit any con platiorm on the four sides except 
tea eee a tems i The oe al ame 
ee — Se cae ; : td dition requir d. The cars start slowly the correct sequence. The actuati 
siccnanica remova 1? the molds lle > - - — . - ; 
i. : . no propelled by the rear car on each system is further provided with a 
trom the molding machines and then line actuated by pneumati i t 
. . . « ate ) el é< Cc *( ) > 3 > > > on ta . sn° > ' 
delivery to the pouring position. ; 7 oe equipmen emergency stop which will enable a 
After an allowance of time for After attaining maximum speed they side to be brought to rest instantly 
the castings to he slightly cooled, gradually ae retarded. With this The track upon which the car runs 
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MOLDED 
FIG 


ON A 
THE 


\RI 
ISHED 


DRAGS 


s placed well above the level of the 
foundry floor, preventing sand and dirt 
The sides of the 
the track, 
all 
contact, there 


fall 


from getting on it 


which overhang art 
to 


ind as they are 


cars, 


machined exact size on sides, 


in close 
sand to be- 


rack. 


cast-iron 


is no opportunity 


the ito the 


done 


tween cars oO! 


\ll molding with 


OUT 
rHE 
PITS 


MOLDS 
WHILI 


ARI 
rH 


SHAKEN 
COPE WITH 
SOAKING 


JAR-RAM, 
MOLD 


patterns 
the 
Pittsburgh 
Fig. 
of 

located at 
P, 


ROLL-OVER 
IS CLOSED WHILE 
IS STATIONARY 


Herman 


allowing a 





on two 


The 
used tor 
jar-ram, 


a distanc 





MACHINE 
rHE 
rHE 


AT 


machines 

Pneumatic 
molding 

making 
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gravity 


AND 
DRAG 
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SET 


furnished 


Machine 


machi 
the 
type 


m ne 


conveyor 


ne 


and 


to 


ly. 
\ 


oe S 


drags, 


installed between it and the platform 


ci 


ON JARRING 
CHILLER 


FIG 


lwo 
Ww ¢ 


MACHINES 
IS CARRIED 
ALL MOLDS 


men 





AND 


ro 
ARE 


operate 


th 


rHE DRA 
STORAGE 
POURED 


e 


AT 


ma 


FI 
AND 
rHE 


ON A 
RESTS ON 


ASK 


THI 


( hine, 


jarring 


and 


the 


receive 


the 
No 
drag 


} 


IS 
THE 
SAME 


GRAVITY 
CONVEYOR 


thr 


rolling it 


gravity 


conveyor 
bottom 
flask is 


voards on 


rAKEN 
WHEEI 


CONVE 
WH 


owing sand 
it, then 
over ( 


conveyor 


it. The machi 


may 
board 
barred 


which it 


ro THI 
LIFTED 
STATION 


tr 


YOR 


ICH 


int 


drawing 


mto 


1 ‘ 
whnicn 


1¢ 


and 


ivel 


MAIN 
ro 


CONVEYOR 
rut 





FIG. 8—A TROLLEY WITH AN AIR 
HOIST CARRIES THE COPE MOLD 
FROM THE MACHINE AT THE 
FRONT TO THE MAIN CONVEYOR 


ity conveyor. The elimination of the 


bottom board allows the drag 
vent freely 


When the 


raised section of the gravity 


Is placed on the 


drag 


the con 
the 
the 


mold is 


is face up and the section of 


lowered to allow mold 
down the 


At this 


veyor is 
to slide 


veyor 


con.- 


length of 


point the 


FIG. 9—THE 
LOCATED 


TWO 
AT 


SHAKE-OUT 


ONE CORNER 


F | 
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be 
conveyor, it f 


MACHINES 
OF 





SHOWN AT 
PLATFORM 


THE RIGHT 


THE CONVEYOR— 


SAND FALLS THROUGH GRATINGS TO A HOPPER BELOW 
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workman who also sets 
The 
dD, 


mold is 


slicked by a 
the cores. 

to the 
While 
the 
aration 
for the 


delivered 


truck. 
and 


mold is in prep 


cores 


are 


station Fig. 3, on a 
the 


cores 


being slicked 
another 


flask is 
mold 


set 


and a being brought 


next by a fourth work- 


man. The finished drag is then transferred 


from the lower end of the. gravity 


conveyor to a car of the moving 


form by an air hoist, the distance 


ing only a few feet. 


Simultaneously with the molding 


the drag, a cope is being made on 
molding machine 4, Fig. 3, 
the 


ried 


jar-ram_ type 


The cope 


from the machine by an 


traveling on an I-beam 


FIG 10—MOVEMENT 
VEYOR IS CONTROLLED FROM 
rHE PLATFORM SHOWN 
AGAINST THE WALL 


Ot THI CoO? 


the hoist, it is finished, then 
the 
on the car &, as already noted 
the 


the drag which is 


by 


on drag which has been 


5 shows cope being lowered 


resting on tl} 
form. 
Fig. 8 


molding 


which is a view 


two the 


chine for molding the cope at the 


machines, with 


relative arr 
that a troll 


makes clearer their 


ment. It may be noted 


carrying hoist passes dire 
the 


across the platform 


an air 
each machine an 
The 


a bale engaging trunnions on the flask, 


over center of 


hoist carries 
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making it easy to turn the mold as 
required. The sand chute for deliver- 
ing the sand to the flask is shown 
clearly and will be described later 
The trolley installation was manufac- 
tured by the Whiting Corp., Harvey, 
Ill., and the air hoists were supplied 
by the Curtis Pneumatic Machinery 
Co., St. Louis. 

The movement of the platform car- 
rying the molds to the position G 
which is the portion devoted to pour- 
ing may be better understood by re- 
ferring to Fig. 3. The mixing ladle H 
receives the molten iron from the cu 
pola. From this ladle, the iron is 
poured into a secondary ladle carried 
by an air hoist suspended from a trolley 
moving on the track /, which is di- 


the platform, 


this 


rectly over the center of 


and permits pouring along side, 


the relation of 


the 


10 shows clearly 
track 


shown 


Fig 
the 
The 


are 


to platform. 


pouring 
flasks 
empty, 
the 
The control station on the raised 


on the platform 
taken 


opera- 


as_ this was 


picture 


when foundry was not in 
tion. 
stand for the operation of the moving 
the wall. 


platform 


along 
the 
pouring 


platform can be seen 
The 
advance 
the 
the 


are 


required for 
the 
marked J in Fig. 3 

to cool. At J the 


preparatory to 


time 


from position 


to 
G to section 
allows castings 


flasks 


unclamped, 


shaking out. A trolley line RK equipped 
with air hoists, passes over the center 
line of the platform P and the shake- 
out machines K and L. The complete 
mold containing the casting is _ lifted 
from the platform and deposited on 
a shake-out machine A. The cope hold- 
ing the casting is then lifted off and 


deposited on shake-out machine L. K is 
them jarred sufficiently to shake the sand 
out of the drag, the sand falling through 
the 

Fig. 0 
mold 


shown. 
the 


jolt 


grating 


shows two halves of the 


the 
were made by 
Machine Co. 


out the 


shake-out machines 
the 


These 


on 
Pneu- 
ready 


which Herman 
are 
The 
cast-iron 
the jolt- 
sand is shaken 


lifted back 


matic 
shaking sand. drag 
the left is resting 
bolted to the 
table. When the 
the flask is 
deposited on a car which is in position 
T, Fig. 3. The the 
falls through the grating and the empty 


for 
four 
of 


at on 


seats crossbar 


ing 


out drag and 


sand from cope 


flask is lifted off by an air hoist sus- 
pended from a trolley and running on 
the track S. This track passes over the 
lines of the gravity conveyors 77, fur- 
nished by the Mathews Gravity Carrier 
Co., Elwood City Pa., which are pitched 
toward Ul. The copes with the chil- 
lers are piled four high on the gravity 
conveyors and then let loose to travel 
toward the lower end. Fig. 2 which is 
a view taken from the same _ position 
a; Fig. 1, shows the storage of empty 
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copes on the gravity conveyor. \s 
the copes must be cool before using, 
it is desirable to provide at least a 
day’s supply ahead 

After the cope is removed from the 
shake-out machine the casting, resting 
on a cast-iron form bolted to the tabl 
of the machine, is jolted to remove the 
loose sand. It then is lifted off by 
a jib crane M Fig. 3 \ll sand clinging 
to the wheel is knocked off with sledges 
before the wheel is deposited on th 
transfer car N ready to be put into the 
soaking pits O by a traveling cran 
Fig. 9 shows the two shake-out ma 





FIG. 11—USED MOLDING SAND 
HOPPERS ABOVE THE 
chines and their relation to the moving 
platform, as well as some of the sand 
handling equipment located in a_ pit 
helow the floor level With this ar 
rangement the distance covered from 
the shake-out to the soaking pits is 


only 15 feet. 


The sand falls through gratings to a 


hopper under the floor which deposits 
it on an inclined pan conveyor passing 
it to the screen V’, Fig. 3, which riddles 
it and removes all foreign material. 
Fig. 11 shows this rotary screen and a 
small section of the sand conveyor un- 
derneath. The sand falls from the 
screen onto the belt W, Fig. 3, passing 


pulley X 


moves any iron which passed the screen 


over the magnetic which re 


IS SCREENED 
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l'rom the belt W’ the sand falls into ; 
hopper at the bottom f bucket 
elevator ) which carries the to 
of the building It then pa throug 
the areator, is tempered and dump 
into a storage bin to allow for seasoning 
From this bin it is carried vy bel 
onveyors to a_ second nvey« 
Z which distributes npora 
storage bins over each molding machir 
one of which is clearly ndicated 
Fig. 8. The sand handling equipme 


was installed by C. O. Bartlett & Sno 
Co., 


The 


Cleveland. 


empty cope 


BEFORE 


IT IS 
MACHINES 


CARRIED 
MOLDING 


trom the lower end of the gravity 
line U, Fig. 3, to the molding machine A 
by a trolley, equipped with an air hoist 
and moving on a track as _ indicated 
by the dotted ‘lines The drag fla 
after being placed upon th: ir at 
Fig. 3, is carried along with the move 
ment ot the platform until it reache 
the point 0 when it is taken to the mold 
ing machine B by an air st su 
pended from a_ trolley il pera i 
on a track as indicated by the dotted 
line 

The Industrial Planning Cory Buf 
falo, designed the installations whi 
was put in under the direction of E. B 
Norris, general manager of the plant 
to whom its success largely is due. 











Superheats in the Kleetrie Furnace 


Advantages Gained Through Heating Gray Iron for Casting to a Temperature 


Above That Commercially Possible in Cupola Metal 


Which Lowers Sulphur Recommended 


HI ele t i the 

{ wed states is cen ap 

pre serious the gray 

- TO! rouns \ ) irl, nve 
i ! lay mited 
) ( t sCcatt l 

) es ) yal] arrive the | 
vat l \ stress Ml der l 
ema ds to n ro is Ro \! 
) ] teres . rect < 
\ d sp ia re eat Hass 
1oO ndryme still i ot well 

) ed wwout i l > po the 

s ial idoptio t thie electri 
ace for such common material as 

s on as. either foolish extrava 
ince characteristic of the times, or 


atfectation 


the 


display of metallurgical 


Decidedly t writer's 


us Is not 


iew, for he believes not only that 
the electric turnace when coupled 
th the cupola will gain a wide 
spread use in iron’ foundries but 
ilso that as it attains this it will 
ve a bulwark against the alarming 


tendency of malleable cast iron and 


steel castings to affect a permanent 
nvasion of a field that by rights 
vlongs to gray iron Such invasion 


actually began during the war when 


‘ branches of engineering pushed 


toward qualities in metals 
Che 


L'nited 


super 


first published accounts in the 


States o! a WM irking process 


the 


o! gray cast iro} involving 
electri Turnacse WOT two papers 
id by the author 1919." ry] 
st use of the electric furnace upo 
large manufacturing scale tor gray 

castings was probably in a 
etallurgical plant specializing ! 
valves it ( icinna (dh Phere 
t rst it Was used tT nie v and 
enn ( id cha yes ‘ ny ) i | 
rap it S00 tire pro ss u ick 
ent metamorphosis, becoming 
iplexing ie that wolved the us 
the ele furnace and the cupola 
tandem eratio 1 melting be 
done 1! t he cup la il d the ré 
| " t re l ( < kK I 
, ‘ l.unk 
‘ tl l firs ’ — ‘ | 
excl : “atone +] 
Ame Foundry: ' 
| titu Britis! } ‘ Ihe +} 
the > t . 
~ ' l i Ihe a p te 
tlackp I nal, SNe 
Imr ving t Onual ( | ! the 
ble < by " ‘ 





BY GEORGE kK. ELLIOTT 


mam v ypperations tne elect 
furnac \t this plant both th 
ld ( ire nett y i | he lu lex 
' 
a | cesses wer! emp | nak 
ing g ron castings for valves that 
+ hy lle ‘ re 
\¢ ) | CLi¢ 18) { > Lil ) vTCa 
, _ adt tite 4 ” a 
essure ind Wen emp iture . 11) 
‘ ' 
ears igo sican ecngineel reacned 
the point where the staple re ades ) 
ron valve castings were  unrehabl 
lor the service expected The re 
sultant research discovered that the 
basic-hearth are electric lurnace oOo} 


the common types in vogue for steel, 


( yuld 


quality 


] , 
ctte 


had 


produce gray iron of a 


than any that previously 


been commercially attainable Ch 
Was over four years ago and electri 
furnace processes 1 that pioneer 
foundry have been in constant us 
ever since, and also have spread to 
other foundries in various’ widely 
scattered parts of the country The 
duplexing process is employed on the 
largest scale probably in a pipe 
foundry that passes over 200 tons of 
gray iron through the _ electric” tur 
nace every 24 hours. 
sed With Discrimination 

The purpose of the writer in pre 
senting this paper is to record tor 
the Institution of British Foundrymen 
some of the main reasons why th 
basic-hearth electri turnace has vin 
dicated its use for cast ) whers 
ever ittemp‘ed ith dis ninatio 
ind why it is kelv t lo so ' 
foundries where practi s shake 
tf the shackles o le crasser forms 

mpetition, pressing on to that en 
ab position where extreme = quality 
S e first and only desiderat 

Be iuse the cupola is alm st the 
only irna rr melting f 
casting i tew reverberatory irnaces 
eing ¢ ept s the electri lurna 
vill ha to bear strict scrutiny 
comparis with the cupola and s 
noteworth ad\ intages ove t 
4 ga an entre nt the 
oune ‘ resent discuss 
compare t two furnaces in the 
chiet spe leveloping the yp 
sitio! that along certain ( t! 
elect ur cK Is i admirabl idl 
jure to the cupola whose field 
usefulness it materially widens 

No attempt vill le nad here to 
describe in\ t the nan curre 


Vpes ) ices ul itine to treat 
he subject from the standpoint « 
rocess ind p ydu t | i¢ t 
turnace is presupposed Furthermo 
the discussio will be limited to t 
asic process in mitradistinctio t 
the acid, although th sefulness 

( latter mainly 1oO s ) heat a ~ 
rs? Z d. | Cc ASI process 1s 
so much more flexible, its chemical pos 
sibilities so much rreater and 
general its potentiality in many pra 
tical directions so superior, that 
Is by lar more interesting and 
valuable than the acid process 

Preheating melting, refining and 


supe! 
the 
Iurna 


tl 


ds 


Preheating 


rheating 


four major 
Ceé Ope 


1¢ «outline 


ratiol 


pe riods 


and 


Basic Process 


generally speaking, 


of a complet 
nd they shall serve 


discussion 


melting are a 


complished in the cupola so admira 
bly that for simple performance o 
these duties the cupola is without 
peer Its thermal efficiency of prob 
ibly 40 per cent looms up impres 
sively in comparison with the prob 
thle 12 per cent of the reverbera 
tory or air furnace, and the 25 pe 
cent of the  reverberatory furnace 
ot the regenerative § type Che efh 
ciency of the electric furnace is 
placed at 60 to 85 per cent Phe 
comparatively high efficiency of | the 
upola, however, mbined with 
sim] icity and che ess tr operatio 
hat makes sti ha probably 
ilwayvs will iT the cst ind ve 
whelmingly — the most opular 1 
lace tor melting § cast mn Oc 
sionally the elect Irnace Ss wus 

) melting cast iro nut the ra 
tice Ss rare ind mited to smal to 
ives ’ sma or itt ite ist a 
iutomMmoDdyile p sto I vs « liv i tvpt 
il example It is almost npossibl 
) tne elec 1 to aR bal 
vith the cupo simple melt 

It seems esta ylis ¢ l there re I 

) ill except ir¢ sta es th 

a s the Cs and most no 
Irnace lo! meit re ‘ 
its retention should r sought 
siduously On ton ‘ke prop 
harged the ( Ola | nelt 
nuch gray iron as not less than 400! 
<ilowatt-hours of electricity n tl 
lectric furnac The cupola ca 
well be spared from the mn foundr 
ind in preserving ‘ ielp ¢ t 
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the duplexing process wherein it plays 
1 role so important that we i cle 
lare that the cupola makes the elec- 
t ( lurnace cco yTT1I¢ illy ossible f I 
ist iron under certain umstances 
There are probably many foundry- 
nen, experts at indling th cupola 
who will dispute any laim that the 
( ipola iS a ftauit superneate Chat 
the cup la in . re ical must he 
granted but usuall it is to so 
limited a degree that superheating is 
ot one of its outstanding features. 


assuming 
hottest 
about 


There is good authority for 


that the temperature at the 


part of the melting zone is 


4000 degrees but the _ iron, 


fluid, 
in which to 


sect ynds 
heat 
through 


once has but a_ few 


acquire additional 
hurried down 


coke 


Terrestrial 


betore being 


the bed-charge of from 
the hot 


is the 


away 
zone gravitation 
the effec- 


cupola as a 


restraining power to 


tive operation or the 


superheating furnace 


Hot Iron From ( up la 


that 


hot 


Nevertheless we must agree 


frequently and consistently really 
the cupola through 


iron is obtained in 


and 
but 


1 combination of correct charging 


operation, good coke, sufficient, 


1 


not excessive air ylast, and suitable 


pig iron and scrap Che: is 


reason 


to believe that gray irons with high 


melting point those containing lit 
tle combined carbon—are capable ot 
reaching higher temperatures in the 
cupola than dead-whit irons with 


( ynbined carbo! 


2100 


content I 


Both probably solidity at about 


Fahr but melt it widely 


separated temperatures, 1. e., at about 


2250 degrees . higher for. gray 
ms and 2100 legrées o less tor 
white irons with nearly all their cat 


yon combined 
Gray iron with only traces of com 


bined carbon will hardly m«e 


er temperatures than 2250 degrees 
Fahr. It might melt at well over 2500 
legrees Fahr. wore t not for the 
fact that during the preheating pe 

riod it dissolves considerable carbon 
thereby automatically decreasing its 
melting point Usually it is between 
250 and 2300 degrees _ that the 
gradually decending melting point 


meets the ascending temperature 


ausing complete fusion of the iron 
Evidence is available to indicate that 


1 


speeding up the heating may caus 
the temperature to meet the falling 
melting point further up the scale 
causing fusion at a higher tempera 


nce its solidifying temperature is 


about 150 degrees lower than its 


fusing temperature a geTray iron may 


be said to start on its molten career 


that 


quasi 


with amount of inherited, 


There is an 
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superneat his s i distinct advan- 
tage ove dead-white iro which 
it the tin ) ision has p illy 
Lone ) tnis seeming superhe it | 
rere fore ve assu.ne that a gray iron 
irter m y 250 degrees Fahr 
has a seen e superheat o 150) de 
grees above the reezing point, and 
Bi we compare s vith tft nperatures 
tt which such is s finally tapped 
from the cupola, we can estimate 
with fair accuracy the real and the 
seeming superheating ipability ot 
the cupola 
scd C/f ) } cl 


It happens that the writer has a 


number of temperature records for 


molten iron from many sources. These 


all were made with an 
tical 


filament 


improved op 


pyrometer ot the disappearing 


type Che apparent tempera- 


tures were determined by sighting the 
instrument upon the stream trom 
cupola or ladle and changing to true 


temperatures by tl 


applying the proper 
emissivity correction 


A study of 


that in various 


these records discloses 


ioundries the tem 


perature of gray Howing 


the 


iron trom 


tap-hole of the cupola may rang 





from 2400 to 2670 degrees Fahr 
Cupola _ practic: theretore can be 
divided into three classes according 
to the prevailing temperature of the 
iron produced, the lasses being as 
follows 

Excellent cupola practice producing 
iron at 2600 degrees Fahr. and over 

Ordinz cupola practice producing 
ron at to 2000 degrees 

Poor cupola practice producing iro 
at temperatures below 2525 degrees 

Accepting 2250 and 2100 degrees re 


spectively as the approximate melting 
und freezing temperatures of gray iron 
it may be de ed from thes ecords 
that cupolas re superheating 5 gray 
iron about 150 to 420 degrees ove 


the melting point, or 300 to 570 de 
grees above the soliditying point, with 
425 to SUU degrees ipove solidifica 
tion representing the ymmmon run of 
umn lr es 

\n qu thie losses ) ten 
perature previous to casting pr rnduces 
mteresting results Referring iva 
to our records find that the losses 
given in the 1 ving paragraph 
lair iverages although t must r 
clearly understood that the loss ol 
temperature for any of the outlined 
onditions varies widely under the 
nfluence of such variables as volume 


ladle, 
ere. 


ot the molten stream, siz ot 


temperature of ladle, of time, 


Iron flowing down a four-foot cupola 


spout loses about 25 degrees Fahr. 


average difference of 70 


degrees between the stream of iron 


| 
41 
flowing to S000 | res 
ladle LAL 1 
stream flowing 
) poure l tro idle I a 
erally to success ly sma ( 
temperature ss ea 
ym 70 » 100 g 
nold yn 1000 lle ‘ 
lire i ( > 
ive int ) 100 en 
temperat yt tine 
the cul la \ vile the st iid 
lerring to small o 1 ; 
igs) is poured ait ss ot 200 
grees If ther Vas il { 
transier trom ladle to ladle, the max 
mum loss represented in the pour 
ot the last mold i\ is l ~ 
300 degrees 
ij cratu 
Analyzing the vhol mass tf uit 
data, only a vert smal “it oO vh 
we have given hers ve find that 
molten gray iron may drop from 100 
to 300 degrees Fahr n the time Y 
tween leaving the cupola and entering 
the mold Subtracting these Oss 


Irom the TILA il d maximum ten 
peratures LIVE! mn i loregzoing pat 
graph, it is tound that the final ten 
perature at the mold may range from 
2100 degrees, virtually the freezing 
point, to 2570 degrees icp d ig upon 
the litia emperature and the nethod 
Ol handling the rOoite netal Lhe 
available surplus Love reezing ther 
fore may ing to 470 
grees 

| xceptur Fae oa na i 1¢ surp s¢ 
ire not npressi\ t ght rt tf 
journey that lies the n l 
tselt Ihis jou rhaps ld 
damp, tortuous and mg, will absorb 
the most f rt ll ft remall 
supe heat tne I » the | 
total irbo ALT yhosp ~ ) ~ 
on vat \ thet 1s i to ca 


fluidity enough left te gy ft 
nold, to hold he s s Llive ind 
i ve during th t il I 1 
solidificatio 

The dut s ) l ) 
end with t iking th l tiie 
recause ere still s the 
portant work of feeding the mn 
casting while solidifying ling and 


contracting 


1eeded property 


factor for fluidity is superheat. H 
ever many other elements have a beat 
ing upon it among which the ) 
tents ol phosphorus, $1] n ind al 
bon, the treedom fron lissolved t 
oxide and entrained slag, and prop 
ably factors concerning w h as ye 


our knowledge is very imperiect { 


fortunately the cupola is not always 


capable of imparting the needed supe: 


heat when facing too many adverse 
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influences in the iron itself and un- 
favorable conditions in the patterns. 
At such times the cupola requires ex- 
actly the auxiliary that is supplied in 
the electric furnace Superheating in 
the electric furnace can be made so 
powerful that ample fluidity becomes 


inevitable 
Strong Irons Lack Fluidity 


Strong irons are generally notorious- 
ly lacking in fluidity and must either 
be limited to castings of heavy se 
tions or be heated to a high tempera- 
ture before being cast into thin sec- 
tions [The irons of greatest strength 
contain only a small amount of phos- 
phorus which element is one of the 
most powerful aids to fluidity. In 
gray iron, phosphorus seriously di- 
minishes strength, especially shock-re- 
sisting strength, by forming a _ low 
melting. brittle eutectic of iron phos- 
phide ind iron, sometimes called 
steadite, that endows the whole cast- 


th some of its brittleness. The 


ne Ww 
role played by phosphorus in cast iron 
is important, but in the cupola product 


has at times the embarrassing effect 
ot rendering fluidity and strength more 


or less incompatible. None can gain 
say that the cupola owes much to 
phosphorus Were phosphorus not 
present in the great run of foundry 
rons, the upola would be tar trom 
1¢ effective and popular furnace that 
| strong irons are low 
Mmospho ei! itural fluidity s lo 
s ft ¢ iugn ited by raising 
isting temperature which places 
t ola a burdet t can handle 
: t] Mie elect 
¢ ithe la | il pe 
t t r\Wwee tT ) s yryo) ~ 
! > make nu t eq t 
1 ) ( tiie 
seat aa ; stings 
e ft 1. o isting 
] 
i) pula ( 
( T WOO ( 
the cupola’s fa ‘ 
. espe ally du ey tl Vat 
labor shortage and unrest 
i g yund \ ( ke dithcult to it 
sequently the quality 
stings suffered great 
the ot ind th yundries using 
‘ t i series Wit 
| ola ‘ to i rreat extent 
yn? poor- ike pest It 
i t ired it inv <¢ ke capa le 
! nig or scrap the 
ola t ntly t to be trans 
ferred t electr turnace, can be 
tsed with ipunity in the duplexing 
process vecause its shortcomings § are 
set right in the electric furnace How- 
ever it must not be forgotten that 
good y*ke is alwavs desirable for the 
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duplexing process because coke is 
cheaper than electricity, every extra 
degree of heat gained in the cupola 
being money saved in the electric fur- 
nace. The electric furnace must not 
be permitted to set a premium upon 


bad cupola practice. It overcomes the 


cupola’s deficiencies only at a_ cost, 
and after all the best idea of the du- 
plexing process is a pertectly operat- 


ing cupola delivering its best product 


for the briefest possible treatment in 
the electric furnace. 

We have seen that the practical 
temperature limit for gray iron in the 
cupola is not far above 2650 degrees 
Fahr. while the general average is 


much lower. However, once the iron 
is transferred to an electric furnace 
progressively higher temperatures be- 
come merely a matter of time and 
electricity, and the foundryman is lett 
to decide if the expenditure is justified 
by results With molten iron de- 
livered to the electric furnace at 2450 
degrees, the current necessary to 
superheat to 2750 degrees with inci- 
dental refining approximates 200 kilo- 
watt-hours per ton of metal, varying 


. . 
with the size of turnace 





Temperature Limit for Cupola I) 

For most purposes the limit I 
superheating gray iron in the ele 
furnace may be set at 2750 degrees, 
although when needed higher temps 
atures ire readily attained N thing 

gained DY EXcCessl\ superheating 
t ) v he i m thoroug 
eansing of the metal is needed \ 
ture « 2750 deg S t 
Ve ele t ¢ 
ts a g rg 0 
> yg ) F S fica 
1 g ) 4 et] 
i £ .-a 1S Y e 
0) Een leg ; 

. f 
erta h ) 

' ; 

lov . = 

rted. | Huid s and 

gs : = < 

i 

| sub 
r¢ smMiss vitnout relere 

qui mtract hich name 
givel y | gmuir t i 
tractio tha ) s the it 
parts l ; v nmediatels Ss 
quent to the solidification of the iter 
surface TI relation of this phe 
nomeno to casting temperatur 1s 
most intimate and several nvestiga 
tors, among whom is Hailstone*, have 


demonstrated that gray iron cast at 
*In Carnegie Scholarship Memoirs publ 

by the Iror nd Steel nstitute, I 
1913 and 1916 
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temperatures in the vicinity of 2600 
degrees Fahr. has every chance of be- 
ing solid, of close grain and maximum 
strength; cast at medium tempera- 
tures, about 2450 degrees, the grain is 
more open and the strength less; while 
cast at about 2375 degrees and lower, 
blow holes appear and liquid contrac 
tion cavities are common. If this work 
be accepted it places the avoidance of 
liquid contraction within the province 
of electric-furnace iron since casting 
at 2600 degrees will often mean. a 


t 


metal temperature at the furnace « 


2700 degrees or over. 


The peculiarly interesting feature of 
the basic-hearth electric furnace is its 
refining power. This operation is al 
most unheard of in the average iron 
foundry where at times a simple proc- 
ess of mixing, and consequent dilu 
tion of impurities, may be said to take 
its place. In some high foundry cir- 
cles the idea of refining is not so 
much overlooked as religiously avoided 
When first proposed, the idea of r 
hfning in the electric furnace was 


tersely rejected by several eminent 
foundrymen with the comment. that 
one is not looking for refining opera 
tions in the iron foundry because ri 

fining means oxidation Their com 


plete conversion was immediate how 


ever, when it was made clear that 
fining in the electric furnace mea 
deoxidation and not oxidation 


At all events the cupola is not 


refining turnace whereas t 


1¢ electri 
furn e with 1 ; lining mohaticall 
rna¢ Witn AS 1 Mning empnatica 
t] 
Ss nis Irnace with its inlimuted 
ipab ty TY the pr rduct yT oT! he t 
ts red g atmosph ts ed 
ind Ssely actiy Siag ind 
1 ‘ $ 
ead laptab \ S ¢ ’ 
ice ih It | v t 
s the posit ot the a t 
" 
y 
Ne j/ ] 
¢ iH ) ta t ( Sstics 
— ‘ . - 
ix i { Mis Ca 
i iré 
le te steams 1 
| t1 re l re 
It ~ deg S rt t il ) 
extent 
It is cle sing of ent 1 slags 1 
ides 
| 
3 tens desulphu w 
“" . 
Some metallurgists insist that ox 
y ’ ’ } ? ] ] 
oe can le i strong ) encia ele 
ment in cast iron, but the write s 
not among those who subscribe to th 
extreme theories of this group It is 
nent 1 t : 
rrobable that oxvgen strengthens ron 


by assisting the retention ot carbon 

he combined form, but we fear this 
s at too great cost and that the gai 
is problematic Oxidized iron is the 


natural product of a badly performing 


cupola and is readily recognized by 
fluidity in 
spite of apparently high temperature 


its treacherous lack of 
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Oxygen seems to raise the solidifying 


point of iron, making it sluggish and 


producing castings of unreliable me- 
chanical properties. While such iron 
itself may be strong, its castings are 
liable to be openly or internally de- 


fective through flaws born of nonfluid 


metal 
Lack Method foi Determination 

The 
oxygen in 


Oxygen 
the question of 


cannot be 


importance of 


cast iron over- 
but at 
ind foundrymen are sadly handicapped 
the 


means of 


estimated present metallurgists 


in their investigations by 
determin 
No 


one 


and reliable 
the full 


analytical way is 


ready 


ing amount of oxygen 


} 


open by which 


can study completely the oxidation ot 
iron or uncover the mysteries shroud- 
ing the mechanism of the methods 
that are used for its deoxidation. 
There is reason to believe that oxygen 
can be present in iron in three con- 


ditions, namely, (a) mechanically en- 


‘losed gases such as CO, and CO, (b) 
solid 


manganese, 


oxides 
The 


means for determining oxygen in 


gases in solution, and (c) 


yf iron, silicon, etc 


1 
oniy 


iron that seems to be in practical op- 


eration is the admittedly imperfect 


' 1 
|_edebur 


method which reaches only 


the lower oxides or iron tne ae and 


completels 


1 e ica P 1 
the oxides of manganese, silicon an 


titanium. *Analvses for Ledebur oxy 


gen im gray yn from both stages ot 
ie luplexing process d te that 
xVaer s ‘ 1 the ele 
ic¢ sta2 1¢ rocess to 
) ~ ) T i ) \\ la 
i S4 wwoOla \ Is ) 
| 
ing sts tse »\ 
tl 1 on |] ) 
ving more fluid tha lig 
; niet . shes ga 
i ‘ ) ~ i i 
‘ . 
ea yd 1 
sed fluid umely vrais 
— 
‘ i ) tit Cds ~ 
oxide 
, fe t elects 
ice " yt ‘ gaseous ) 
‘ 
sittemninbe +s ' ‘thing is know 
x t IpoO troge! er! g 
the writ has some scant a 
i t lata Like xVeel this ei 
| > rr 
( tp map exists sey il orms 
ist iron. The only form that seems 
to be within reach of the analytica 
hemists is combined nitrogen, prob 
bly nitride vhich responds to an 
uivsis by the Allen method The ni 
trogen as determined by this method 


number of samples oO! gray iron 


in a 


melted in the usual way in the cupola, 


ran from 0.008 to 0.012 per cent, 
whereas after refining the same irons 
Critical 


*T. R. Cain and E. Pettijohn A 
~§ the Ledebur Method for Determining 
Steel tl. S. Bureau of Standards, 

(1919) 


study < 
Oxveen in 
Technical Paper 118 


lack of 
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for about thirty minutes in the basic 
electric furnace, it was found to be 
from 0.004 to 0.006 per cent. 


doubt that from the 


viewpoint of economy the most inter- 


There is no 


esting feature of refining in the basic 
electric furnace is 
With 
at a high 
bottom of 


desulphurization. 


the bath of sulphur-bearing iron 


temperature resting upon a 


magnesite or dolomite, un 


der a chemically active blanket of cal 


careous slag, the transfer of sulphur 
from iron to slag is facile, rapid, and 
certain. Given the proper conditions 


in furnace and slag, none of which is 
difficult to the 
sulphur is merely a 
short The 
trative of the progress of desulphuriza- 


diminution of 
question of a 
illus- 


attain, 


time. following is 
tion in an iron fairly rich in sulphur: 
Sulphur Time in Electric Furnace 
0.156% 
0.133 
0.112 


As received from cupola 
10 minutes 
20 minutes 


0.079 30 minutes 
0.036 40 minutes 
0.031 50 minutes 
0.014 64 minutes 

In this case but one slag was used 
The heat was continued further than 
commercially necessary and for prac- 
tical purposes could have ended after 
thirty minutes. 

The chemical reaction by which sul 
phur is removed in the basic-hearth 
electric furnace is as follows: 

FeS+_CaO--C—Fe_CaS-_CO, or 

Mns-++-CaO-_( Mn--CaS-- CO 

That the full reaction is more com 
plex than here indicated is probabl 
although its essential outline is as 
given Its significant featur« s that 
sulphur is taken from the iron as in- 
soluble calcium sulphide which how 
ever s soluble 1 the Siag The ke 
to the reaction is the fact that desu 
phurization is vossible except with 
deoxidation, the two going hand ! 
hand The deoxidizing condition is 
readily obtained enriching the slag 
in carbon through the addition of cok 
dosnt Combining with lime the carbon 
forms calcium vice vhich is. the 
lecessary agent ) the required iC 
gree of deoxidat the met Cal 
cium carbide is made possible by th 
high temperature of the electric fu 
nace Were the conditions oxidiz 
ng, the calcium sulphide would be 
»xxidized to sulphate which would re 
act with the iron to form iron sul- 
phide once more and as such the sul 


bath Here 


is thoroughly 


the 


is a refining reaction that 


phur would re-enter 
deoxidizing and therefore incapable of 
harm to the metal 

This method of ridding cast 
iron of the most of its sulphur is of 
importance in cur- 
of sul- 


ready 
and growing 
rent The 
phur in the world’s scrap heap is be- 


vast 


times accumulation 
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coming a problem Every remelting 


' 


iucreases its sulphur, and metallurgists 


time when the 


will be a 


foresee a heaped up 


sulphur veritable 
Much 


used in 


menac¢ 
coke was 


war, and 


poor, high-sulphur 


foundries during the 


eventually all this sulphur will find 
its way back to the foundry con 
tained in scrap. Those who use a 
large proportion of pig iron in their 
mixtures say there is no sulphur 
problem for them, but transportation 


charges universally are becoming so 
that 


may be 


these for financia 


later 


high some of 


reasons forced sooner or 


either to move nearer to the source o 


their iron supply, or to make use ot 
the scrap near at hand, which last 
condition means that they then must 
face the sulphur problem Also they 


may come to the use of mors 


scrap on 


the ground that it is an economic 
duty for every foundry to use a just 
share of the world’s huge scrap pile 
At all events in the world of cast iron 
the secretion of sulphur is a menace 
that looms up in the near future 

The question arises as to how far 
desulphurization should be carried 
The greatest reduction of sulphur in 
gray iron made by the writer was 
from 0.171 in the cupola melt to 
0.013 per cent in the same iron re 
fined in an electric furnace, with a 
single slag in eighty minutes r} 
lowest sulphur attained was 0.009 
per cent in some steam-valve castings 
that probably are the lowest-sulphur 
rray-iron castings ever made This 
extremely low sulphur is reached only 
by the expenditure of much time and 
electricity, and, moreover is not 
ymmended to the average foundry at 
present nor until our knowledg 
the benefit ext ne V-s ) 
ron has expanded be l ; ent 
oO ines } sf , OO30 
per cent sulphur contains about 0.081 
pe! cent by weignt I st 
free sulphide I t 
doubled the amount of sulphide still 
is inconsequential and e doubt 
the difference between these two sul 
phur contents can be n sured th 
mechanical properties of th istings 
However increase the s to 0.10 
per cent or over and the resulting 0.27 
per cent or more sulphide vccomes 
sinister factor to be reckoned 


Limits for 


Our opinion is that the sulphur 
is below 0.07 per cent it innot be 
considered dangerous in any ordinary 
gray-iron casting; above that segre- 


gation is liable to occur with harmful 


results. Sulphurs of 0.05 per cent and 


under are needed for only unusual 
conditions and any advantage claimed 
for them is largely speculative In 
the average foundry practical desul- 
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: »h itive depe ds Ipo th i 
1 ¢ I the istings 
t s hardl ssa I say t t 
rdina stings ide upon a 
strictly mmpetitive basis 1e «6oduplex 
g cess innot compete with o 
lisp ic¢ tl | y] +. ss H weve! 
s s . easib ) ext yrdinar\ 
istings, for exampl those requiring 
isual yhysica rroperties such as 
C icit\ s »] dit, i d nost rig d re 
d m fron ill Kl ls 0 fla Vs Its 1 
s feasibl ) iking of strong but 
ighly nonfluid rons, castings that 
rmally would be impossible for such 
rons It also is economical for cast- 


extremely expensive in 


every step oi their production as also 
it is for castings that, although by na- 
ire liable to defects, cannot be in 
spected until after much costly ma- 
hine work has been expended upon 
them. In short the duplex process is 


ligible wherever high quality or strong 


surance iwainst detective Castings 1s 
desired The time is not vet at hand 
to recommend the electric turnace tor 
veneral castings under ordinary con 
ditions, but ymnily to sSugw@west it as a 
vhly efficient adjunct to the cupola 
xtraordina! castings and circum 
sefiore closing w ist sound § the 
ing tha the ectri 1 ice s nol 
i cure-all xr the ma iilments to 
lich the vuundry is het Its 
idoption is not a surcease from. all 
ire Tor rt itt nded by exper! 
ced and intelligent metallurgical su 
Visio! it il readily become the 
sour tt yreatest worry and dis 
ppomntment Itt nt and versatile as 
i electri irhnace may be, it still is 
ymparab highly developed ma 
chine that il « placed with issur 
" ( mi th mands ’ trained and 
ntellige mperators It needs the 
1elp ) . d metallurgica scnse, well 
lirected thought and = study, and at 
mes structive imagination 
Will Make Are Furnaces 


, . 99 
(dryvanized to manutacture and sell 
a 


the repelling are furnaces formerly 
made bv the Industrial Electric Fut 
ice Co.. Chicago, the Re-Pel-Are Fur- 
nace ( s been established in 
headquarters at 227 East South street, 
Indianapolis. Branch offices are main 





tained in several larger cities and ef 
forts now are being n ide to establish 
igencies abroad 

Faraday and Stodart published in 
1820 a paper on the alloys of iron 
and steel. They made a rough quali- 


tative test to show the grain by etch- 


with acid 


ing the metal 
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~_ S.emmier La nca Startadc 
Yew JUPPpsy mouse Stal ted 
u - 


Pennsylvania Foundry Supply 


iberty building, Philadelphia, has 


Co. I 


been organized to look after the special 


requirements of foundries It will act 


as manufacturers, dealers and agents 


for all kinds of supples and equip 


such as are needed by foundries 


ferrous and nonterrous cast 


Che 


furnishing 


Manking 


company will specialize in 


nes 


supphes and equipment 


which most foundries use i1n_ large 
quantities and which they purchase in 
some respects from quality rather than 
price viewpoint 

[The company is the eastern distribu 
tor of the Mac Co., Inc., Milwaukee, 


for their parting, high temperature fu 


nace cement, brass cleaner and core 


compound Warehouse facilities have 


been secured by the company in Phila 
delphia. H. E. Mandel, formerly . ot 
the Lindsay Chaplet & Mfg. Co., 1s 


general manager 


Builds Radiator Plant in 


Chicago 


The Niagara Radiator & Boiler Co., 


North Tonawanda, N. \ has bought 
10 acres at Ejighty-third street and 
W oodlawn avenue, Chicago, from 


Briggs & Turivas, scrap iron dealers, 
the erection of a 


and will start at once 
large plant. The first unit will be a 
warehouse, 140 x 475 feet 


Erects New Building 


The Dodge Sales & Engineering 
Co., Mishawaka Ind., is erecting a 
new building at 49 Park Place, New 
York This building will occupy 165 
feet on West Broadway, 50 feet on 
Murray street and 75 feet on Park 
Place Present plans call for twelv« 


stories, but foundation and construc 


tion will permit of an additional four 
stories if needed lt s the inten 
tion of the « pany to make this 
building. a new center for the sale 
and distributio: I factory and mill 
supplies for power and transmission 
purposes, ne lud ey velting 

Top Blast Burns [ron 

\ heat ol malleable iron can be 
ruined easily by too much top blast 
which will oxidize the metal and burn 
out a large percentage of silicon, man 
vanese and carbon, especially the lat 
ter Some foundrymen find that the 
amount of carbon in the metal de- 
creases rapidly toward the end of 
the heat This is invariably due to 


too high a top blast. At one foundry 


where the iron was losing a_ large 


percentage ot carhe i! gw the ta 
ping period it was noticed that tl 
top blast was directed d st 
it right ingles wit I t 
bath Che blast Ip set at 
nore ( gl 
) i angle s " i id 

l etter r in wo 1 t t 

ning tlam ) t bat 

, ‘ 
Also trie pressut ylast 
is cna ged Inst irrvin i 
pressure ot! / ounces ( SIX ches 
11 «tl , 
iit through the Ca only ) uNCcE 
was sed until atte! the first skin 
when / ounces was put on and thi 
m bias © nt ‘ hi are , 
top blast was kept at this pressur 


? ] } } } 
Inti the metal came well heated 


when the pressure again was drop 
ped to 3 ounces \n analysis of tl 
inet il showed as f lows 
Sil M ing. Carpoor 
\fter first skim O50 0.36 3.20 
\fter second skim 0.67 0.32 3.00 
Finished heat 0.62 0.18 2.70 
With the first method of melting 
with the high-pressure top blast on 
during the entire heat it was dith 
cult to get out a heat with mor thar 
2.00 per cent carbon he fact that 


with the method the car] 


new on 1 tn 
final iron was 2.70 per cent w vuld 
indicate that the trouble was with 
the top. blast 
r 7 P 
Jpens Western Offie 
EK. A Keithley, Rialto yuilding, Sa 


Francisco. repre senting the 


Foundry. 
Mig rs H {) 


Foundry, Essex 
Brass 


G M 


Pittsburgh 


Davis Regulator Co 


Valve 


struction Lo., 


Foundry & Con 


has opened offices it 
the \laska building. Seattle Mr 
son, E i 


appoint | 


Keith 


ley s hley has 


beer 


Keit 


Manager 


4 


Questions Sand Quality 
We 


Ouestion are buying a new sup 
ply of molding sand for gray iron cast 
igs and would like to know what it 


should be 
The 


be definitely 


( miposition 


a , 
“thSwe) quality ot sand cannot 


determined by chemical 


analysis Sands with widely different 


used in all 


compositions are 


rhe 


mold for 


countries 


average sand used in America for 


gray iron would analyz 


»> 


cent \ 


which 


Quartz, 6) per cent; clay substance, 


per cent, and feldspar, 13 per 


few of the larger foundries have 
make m« 
the 


they purchase, but for the small foundry 


well equipped laboratories 


chanical and chemical tests of sand 


perfectly satisfactory results may be at 


tained by consulting any of the sand sup 
selection 


rly people and accepting their 








esign Electric Annealing Furnace 


Malleable Iron Annealed With Electricity As Heat Source in 42 Hours— 
Iron-Carbon Diagrams Give Clue to the Reactions of Carbon 
in Iron Due To Heat Changes 


BY C. E. CHANEY 
LECTRIC melting furnaces cooled to a much lower range of temper- tion of the metal: The molten state for 


have made great progress in ature, usually 900 to 600 degrees Cent., region 1, and mixture of molten metal 
both the ferrous and nonfer- jit undergoes a remarkable series of trans- and of solid austenite for region 2; austen- 


rous foundry but until recently formations, GHSa_ gives the tempera- ite alone for region 4, and so on. If 
little has been done with the electric ture at which for any given percentage the metal followed the laws of equili- 
annealing furnace in this field. Tests of carbon, these transformations begin, brium, then whenever through change 
are now being made to determine the PSP’ that at which they end. These of temperature it entered a new region, 


hest means of applying electricity to freezing point curves thus divide the it would forthwith adopt the constitution 
annealing malleable iron. To determine diagram into eight distinct regions, each wuormal to that region. However, in fact 
he most efficient use of this heat to with its own specific state or constitu- the change of constitution often lags 


¢ 


the annealing operation a clear know- 



































ledge of the nature of cast iron must om 
be arrived at. c /1ypo- /1yper- 

The Roberts-Austin, or carbon iron W® pp CU LECTION STee/ evTeclond Siee/ Caslliron P 
diagram* shows the form of the carbon $ : Pro-evtectord. Futectic 
in the iron at different temperatures. § 694 mentite. \cementte Primary Cement te 

In considering the behavior of carbon < 
in pure iron on cooling from the molten $60 D te 
state, AB and BC give the temperature owe 
at which for a_ given. percentage of 940 Lusecrold = Peor/ite 
carbon. solidification begins, and Aa, ab, Sa 
and Be, that at which it ends, ignoring 
temporarily and for simplicity the fact ‘7 at Z 


09 23 
Of 06 1/2 16 20 24 28 32 36 40 44 48 52 56 60 6% 6-87 
Percentage of Co/nbined Carbor 


that part of the carbon may exist in the 


Percenta 
5 8 


form of graphite. But after solidifi- 








ation is complete and the metal has 






































; iia Pianos is elactelesl 4 FIG. < RELATION BETWEEN THE CARBON CONTENT AND THE PERCENTAGI 
iw or, a ar “ s r ca 7 . 
ne Holeroft & Co., Detroit Ot rHE SEVERAI CONSTITUENTS OF SLOWLY 
Charts and references, Encyclopedia B: COOLED STEEL AND WHITE IRON 

ee ne that the tal ’ =" 

Sreauiy sO that the metal may have the 

- Stee Cost Iror es constitution normal to a region higher 
50 << ———— rr 4} ; . , 

SP . o/fen Sree 1 o/ten Cast Ir¢ c han that which it is, or even a_patch- 

00) quidus Curve nary Auster te guidus Primary Cementife | work constitution, representing frag 

| | Sodus od No ere Begins /reez Mere Beg FreCeCZINIG , : : " . 

| |Curve the Freee The Freez nal : x a Freezing a Ments Of those of two or more regions 
300| , t Primos 2119 oF S ¥ SL LOCLIND” G } rs - ¢ : 

oO mary Aus & , ] < > 2 age y 
| ten te 1s Completed wLrimary Austente-—~ _ “ wen nary Cemensite t is by taking idvantage of this lag 
on Austenite & Iron CONtiuweES : 3 a Continues ging that thermal treatment causes sucl 
| “ypo My Del yp —— $< — —_— _— wonderful changes in the properties of 
Lutectoid Eufectord ‘7 /he AusteriterCementile Lufectic, ere Freezes ~~ lc 

00 / - the cold metal 
| |Pro-Lufectord Cementhite tere / , ' Ul Cc metal. 

Begins forming ‘ ) 
| 9 9 Austenite + Cementite Relation between the carbon content 

y Pro-Lutectoid Cer tte Forms Prooress 2/ : ‘ - 
| / eclord Cementile /¢ OGL CS SIVELS and the percentage of the several con 
| stituents of slowly cooled steel and white 
| cast iron are shown in Fig 2. 
é : ; , 
Fig. 3 indicates physical properties and 
> —— -— a 52 ass : ic ‘oOpic c ; ; h 
1, Austenite Were Sp *s Up Into Pear fe =Lulectoid fe te and Cementite : umed EE Cecegat constitution of wen 
pearlite series. This figure shows how 
8 8 as the carbon content rises from 0 to 4.5 
} er ce the rrentagea ¢ ‘ — 
| . adi \ per cent the percentage of the glass hard 
| - + a > | > > = 4 = 
te + Cemenite Prt Yechoid } par/ites Cementite|£u fectic ond) cementite, which is 15 times that of 
Ze clo“ Prn-f «trict . "’ ° 7 
o-kurec we carbon itself, increases, and that of the 
| Ve Vide S soft 7 r-like e. .. fall = ; 
2 Olt copper-like territe talls, with c 
4 . . 
| w Onide' sequent continuous increase of hardnes 
rant ' . ; 
and loss of malleableness and ductility 
: 
- rhe tenacity or tensile strength increases 
' | until the carbon content reaches about 
Carbon 0 2 eS 30 355 40 45 50 55 60 65667 | 125 per cent and the cementite about 
on 99 990 95 980 W975 970 WF V0 WF G50 B45 B40 YES9T3S | ; an a. tag a 
Percentage Composition | 19 per cent. Then it falls. The pres- 


ence of a small quantity of the hard 


FIG. 1—ROBERTS-AUSTEN, OR LRON-CARBON DIAGRAM cementite ought naturally to strengthen 
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the mass by opposing the tendency of 
the soft ferrite to flow under any stress 
applied to it, but more cementite, by its 
brittleness, naturally weakens the mass, 
causing it to crack open under the dis- 
tortion which stress inevitably causes. 

Definitions of some of the terms used 
are: 

Pearlite—A mechanical mixture of 
free alpha iron with iron carbide. 

Cementite—The carbide of iron Fe,C. 

Graphite—Pure carbon in thin plates 
or flakes. 

Temper Carbon—Free carbon in an 
amorphous condition 

White Cast lron—Pearlite and cemen- 
tite. 

Gray Cast Iron—Pearlite and graphite 

Malleable Cast Iron—Ferrite and tem- 
per carbon. 

Austenite—A form of iron carbide in 
iron unstable and indefinite in’ carbon 
content. 

Ferrite—Theoretically pure iron and 
especially iron free from carbon. 

Martensite, troosite, sorbite, etc.—Suc- 
cessive stages through which the metal 
passes in changing from austenite in ce 
mentite and pearlite. 

The part played by graphite in the 
constitution of the iron carbon com- 
pounds hitherto ignored for simplicity, 
is shown in Fig. 4. In all these carbon- 
ron alloys, both steel and cast iron, part 
of the carbon may be dissolved in the 
y as austenite (in regions 2, 
4. 5, and 7 of Fig. 1). The carbon 
which is not dissolved forms either the 
definite carbide, cementite, Fe,C, or 
exists in the free state as graphite. 

Now just as Fig. 1 shows the con- 
stitution of these iron carbon alloys 
or all temperatures and all percentages 
of carbon when the undissolved carbon 
exists as cementite, so there is a dia- 
gram showing the constitution when all 


el 


1e undissolved carbon exists as graphite. 
[he iron-graphite diagram is shown in 
Fig. 4, in unbroken lines, with the iron- 
cementite diagram produced in broken 
lines for comparison. 

What here follows represents our pres- 
ent rather than any established theory. 
These two diagrams naturally have much 
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FIG +—GRAPHITE-AUSTENTITE OR 


the same general shape, but though the 
boundaries of the several regions in the 
iron cementite diagram are known fair- 
ly accurately, and though the relative 
positions of the boundaries of the two 
diagrams are probably about as_ here 
shown, the exact topography of the iron- 
graphite diagram is not yet shown. In 
it the normal constituents are, for region 
2, molten metal plus primary austenite; 
for region 3, molten metal plus primary 
graphite; for region 4, primary austenite; 
for region 7, eutectic austenite, eutectic 
graphite and a quantity of proeutectic 
graphite which increases from the upper 
to the lower part of the region, together 
with primary austenite at the left of 
the eutectic point B, and primary graphite 
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flG. 3—PHYSICAL PROPERTIES AND 


ASSUMED MICROSCOPIC CONSTITUTION 


OF THE PEARLITE SERIES, GRAPHITFLESS STEEL SLOWLY COOLED 
AND WHITE CAST IRON—BY “TOTAL FERRITE” IS MEANT BOTH 


THAT WHICH FORMS PART 
WHICH IS IN EXCESS 


OF THE PEARLITE AND THAT 
OF tHE PEARLITE, AND 


SIMILARLY THE “TOTAL CEMENTITE” 





that of graphite, ye 
is the more stable 


However, this tendency 


check by different causes 


again breaks up it is likely 


cases that of manganes« 
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DIAGRAM 
containing 2.5 per 
arbon may 


the cementite 


white cast 
+} 


owing the 


or certain 


lagram while 
so that cast 
cementite and 
carbon passes 


most condtions 


than into 


two graphite 
cementite fhe less 
always tend 


ing to change over into graphite by the 


graphite, 


iten held in 
Graphite never 


cementite, at 


' 
sent theory 


to yield ce 


only an aj 


exception to this 


ot graphite 


ation, the 


} 


arbon, and 


favor the 


Rapid cooling, 


and in most 


the torma- 


the castings 


are heated 
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RIG CROSS SECTION OF PIT-TYPE FURNACE FIG. 6—-LONGITUDINAL SECTION TO THE LEFT AND CROSS SECTION 
iO THE RIGHT OF CAR-TYPI ELECTRIC ANNEALING URNACHI 
for several days to a temperature usually to be annealed The burned gases are The elimination of stacks, tlues, 
oan 9 . apes acai } . , . thecal 
about 1350 degrees Fah and often conducted out through flues to the stack, stokers, coal, ash, gas and _ oil, _thereby 
- . ; liminating — the circulation of large 
iching 1652 degrees For about 60 or a series of furnaces may be con . , , - 
Nie gat : volumes of air so detrimental to the 
ours the heat s wld at its highest nected to the same stack \ prope 


Irom 
The 


us high 


point, which it 


slowly molecular 


temperature 


the cementite to chang 


mixture of graphite 


the result that, after castings have been makes it necessary t ll the pots witl 
ooled and the austenite has in cooling packing to prevent oxidatior From in 
passed the recalesence point, changed in vestigations we have mack t has been 
to pearlite and ferrite, the mixture of proved that the closer the regulation the 
cementite and pearlite of which they better the product To get the cementite 
originally consisted has now given place to give up its carbon the temperature 


e gradually 


and austenite 


cools means of circulation This leaves to thr 


extremely 


freedom which operator the responsibility ol 


gives enables temperature within a determined range 


into The 


process, 


with bution of the flames rf 





» one of fine or temper graphite and 
ferrite, with more or less pearlite ac —— 
cording to the completeness of — th Composition and 
instet of the carbon to. the state Phiat iron 2.4 2.56 2.56 
0.81 1.00 0.83 
f « “=? 
vraphit \nneale Casting Irace* Trace* Trace 
1 1 1 1 | 
Why, then, is this material malleable, X 
. ‘i TS | ! I yperties 6 640 4 
wmough the common gray cast iron which 184 88 34.8] 
: +76 17.802 53.01 
made up of about the same constitu = te 
ts and often about the same pro Less per cent 
wrtion, is brittle The reason 1s. that — ——— 
particles of temper graphite which , ate 
change should be uniform and _ stead 
- the an at ' 
wus formed within the lid cast Therefore it was concluded in designing 
i? ts oT ’ q 1! - uv Pt T st) I ° ‘ . - ‘ 
led - * a “es | _ an ek annealing furnace that the 
livided that they do not brea up the : : 
- ay followin, penehts could iM obta ned 
itinuity of the mass m a_=harmtu TI 
at ntrol Of the Turnace snou 
iN In gray cast iron both the eutecti sil ; . 
sucn as to eliminate thie persona 
per 
, ; . 3 lj g 5 
aphite formed in solidifying, and al ment 
¢ primary graphite which, in case the The temperature should be held with 
. . . . > — nail 
tal is hypereutectic, forms in cooling mot more than 10 to 20 degrees va 
| ? . ation. 
ugh region 3, Fig. 1, surrounded as 
. , aT , ' [he coming-up cycle should be as fast 
by the ill molten mother-meta “4p PS ; : 
ow as possib under practical construction 
tr which is growing, torm a of a furnace 
neal ont us skelete if larg akes a , , . ' , 
ntinuous skeleton of large flake The holding period should the 
Vin reak up the contmuity ot the length of time necessary io g the 
nass cast iron insewhich thev” are maximum recipitation of car at 
mnera tir niiealnnd 
embeddt the temperature reached 
H pe ttl The cooling period should be. such 
neo } ¢ Oo or “t) 
aving lowed the ry, the prac to precipitate the remaining carbon 


il side ot malleable-iro 
vill be considered 


nace used for 


Th 


annealing 


annealing now 


¢ old 
the 


The opening temperature should be 
style fur- such as to produce 
forty The elimination of 
" thereby reducing the 


scale-tree ¢ istings 
packing in pots, 


past cs 
raising period and 


vears consists of a box-type furnace . P wer . 

be “ increasing the heat penetration 

eated =by combustion of the fuel Uniform distribution of heat under 
among containers holding the cast iron a small temperature gradient. 


holding the 


with its irregular distri- 


process. 


The saving of heat by having the 
temperature i urnact walls never 
under 1200 degrees Faht 

Labor saving devices vy which the 


containers or pots can be 
installed as ’ 


To design the furnacs 


Lie 


removed or 


walls so 


heat through walls is as small as 


practical. 


Annealing tests 


i CICUlL 
1 ¢ , 
nace designed to met oregoing ¢ 
ditions showed that an iron within the 


Strength of Metal From 42-Hour Anneal 


2.42 * Per cent carl 
0.71 Per cent sili 
Frace* Per cent combine 
Xx Per cent silt 
¢ Dia f test 1 
Yield pon Ibs ‘ s P 
. \ 
tollowing ranges tf compositior is fair 
easy to anneal 
Per Ce 
Carbon 2? 42 » 3.00 
Silicon 5) «6to 1.00 
Manganes: 25 to 30 


his range 


' 


posited in a 


Sulphur oe ; 05 or 


Phosphorus 


It was 


140to 20 


Less 


found that samples outside of 


caused more or less trouble 


annealing The castings were 1 


packi gf 


without 


and placed in an electric furnace which 
was then brought to 1600 degrees Fahr 
and held until the maximum precipitatio1 
of carbon at this temperature had taken 


place. 


This was determined by with- 


drawing samples at intervals and making 


c¢ yf rr 
of 


samples were cooled by quenching. 


s¢ 


*f 


determinations of the percentage 
The 
This 
that it 


combined carbon contained. 


the iron so 


structure of 


the 
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remained just as it came from the fur- 
nace. When the point was reached at 
which the carbon had attained its maxi- 
mum precipitation or stability, we 


startedtocool. The cooling rate depends 
left in 
the 
and 


Our 


percentage of cementite 


The 
iron 


on the 


the data available on 


castings. 
carbide to iron 


limited. 


precipitation of 


temper carbon are very 


research department is at the present 


time trying to establish some of this in- 


formation. We have covered much of 
the field and from data now available 
feel sure that many of the malleable 
plants in the near future will produce 


malleable castings completely annealed on 
q j 2) 
= 
Sewer Rings 


RTICLES 


in Tut 


have been published 


FouNpDRY from. time 


to time describing methods 


for molding and casting sew- 


er rings. It is not my purpose to 
discuss these various methods, since 
apparently they were satisfactory to 
tueir sponsors, but in the accompany 
ing illustration is shown a_ method 
which in my opinion is superior to 
any other | have seen \mong the 
advantages claimed are that no flasks 
ace required and the molding process 
is so simplified that the castings can 
be made by apprentices or by un- 
killed labor li only a limited num- 
her of castings are required one pat- 
tern will be sufhcient, but usually it 


economical provide 


Is an measure to 
two patterns 

[Two long rails are bedded level 
and parallel far enough apart to pro- 
vide 6 inches of sand between the 
jattern and the rails The top. sur- 
face of the rails may be flush with 
the foundry floor or an inch or two 
above it. After the rails have been 


adiusted the sand between them is dug 
a depth that 
For 


inches 


accommodate 
the 


cut te will 
instance ii 


the 


the pattern. 


tern is 12 


pat 
trench is 


Sand 


deep 


dve to a depth of 15 inches 


passed through a inch riddle is used 


to cover the bottom of the trench to 

depth of about 4 inches. This sand 
is tramped off after which the scraper 
A is employed to scrape a flat, level 
bed on the bottom of the trench, 12 
inches below the upper face of the 
rails 

fhe chill shown at E is used for 
making the shoulder in the bottom of 
the ring It is much better than either 
ereven or dry sand and leaves a true, 
smooth seat for the cover. To provide 
for the contraction of the casting these 
chiils may be made either in halves 
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a production basis in from 50 to 70 
hours for a complete cycle. The fact 
that the anneal can be accomplished in 
the electric furnace without packing and 
within a range of 10 to 15 degrees is 
of assistance in obtaining a quick an- 
neal. 

An anneal was made in the total 
time of 50 hours with iron having 2.42 
per cent carbon, 0.71 per cent silicon. 
The castings were completely annealed 
without scale and showed good physical 
properties. Only a trace of carbon was 
left in the combined state. The metal 
had good bending qualities. Tests made 


on a bar 0.625 inches in diameter gave: 


723 


Yield point, 35,110 pounds per square 
inch, 

Tensile strength, 52,323 pounds per 
square inch. 

Elongation in 2-inch 24 per cent 

Reduction in area—l0.3 per cent 


} 


The accompanying table shows the 


properties of iron from another anneal 


totalling 42 hours. The iron was annealed 
thermo 


that the 


in an electric furnace with bare 


the samples, so 


might be 


couples against 


temperature controlled closely 


Two types of electric annealing fur 
nace have been designed by Holcroft 
& Co., Detroit. Fig. 5 shows the car 
type furnace and Fig. 6 the pit-type. 


olded by Short Cut Method 


BY F. E. McKANNA 


r in several segments. When made 
in halves the chill is cast as a whole 
circle with two thin splitting cores 
placed diametrically opposite each other 
The space left by these cores is filled 
with green sand when the chills are 
i use and allows the chill to yield 


tern in the usual mannet It is tucked 
quite firmly around the bottom but not 
so hard under the top flange. Hard 
sund under the flange will cause the 
iron to boil and scab the mold. After 
str:king off the joint the first pat 
tern is drawn and set down on the far 





























A ROW OF MOLDS IS MADE IN THE FLOOR BETWEEN TWO LONG RAILS CAST 
IRON CHILLS ARE EMPLOYED TO FORM THE SEAT FOR THE COVER 

to the contraction of the casting. Chills side of the second pattern This se 

nade in several sections are provided quence is repeated until the — entire 


with tapered ends which slide past each 
the takes 
with « 


contraction 
chills 
plumbago 
the 
top of 


other when 
Tw o 


place 
oal 
the 


are 


sets of rubbed 
cil 
bed 
lowered 


ne \ elled 


and are placed on 


then two 


the 


and patterns 
Sand is 


the 


on them. 


and rammed around pat 


snace between the rails has been utilized 


These castings can be poured in open 
and, if necessary, but it is not much 
trouble to cover them, and the cover 
produces a much nicer casting. Two 
or three loam rings are provided about 
4 inches larger in diameter than the 





top of the casting. The loam _ ring 
can be lifted almost immediately after 
the casting has been poured and with a 
little touching up occasionally will last 
a lone time. The runner box is made 
in sheet iron. It is daubed with 
clav like a hand ladle and the small 
the bottom is set over a corres- 
pending, but larger tapered hole, in 


the loam ring The box and loam rin 
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are provided with handles by which 
they can be shifted from one mold to 
another In the event that a large num- 
her of molds are ready it is advisable to 


provide several runner boxes to prevent 


delays This type of runner is to 
be preferred to the ordinary runner 


core which requires the time of a core- 


niaker besides the cost of sand, binder 


and drying [The core only can 
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cnee, and the time of a helper is re- 
quired to gather them up after the 
cast and wheel them to the dump and 
a certain proportion invariably get brok- 


en and find their way into the molding 


sand. 


\ cheap iron mixture and yet on 


that produces clean, strong castings is 


composed of 20 per cent pig iron, 50 per 


+ + 


cent scrap and 30 per cent steel scrap 


orrecting Flaws in Metals and Mixes 
Problems of the Gray-lron, Malleable and Steel Foundry Discussed f 


F 
E 
= , 
_ . 2 as ; ~ 

} l | al ady intage cained \ 
adi 1V-1rol S | to a Chart in 
L cup in all-pig chars jus 
{ od: 

Inswer—It generally is conceded that 
1 percentag scrap iron added t 
( ( ire 11 the cup la benefits the 
metal Probably the main cause Oo! 
this is in the regulation of the carbon 
\lso, all-pig charge would be apt to 
contain anu excess of carbon’ which 


would cause internal shrinkage and a 

arse grain Each time the iron 1s re 
melted the carbon content comes mort 
to an equilibrium and the metal is bene 
fited by remelting until an excess 0 
oxygen or sulphur is taken up by th 


1On 


‘| n TW 
Malls vr A‘ernrazthla Stan 
vuN — A4l VEU Eee ay wwwx 
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Ouestion: | have tried unsuccessfull 
to melt stecl punchings in a brass fur 
nace using plumbago crucible and th 
best Scotch coke The furnace is | 
inches in diameter, the depth of the as! 


nit is 15 inches and the furnace flu 


three feet above the grate bars The 
crucible which was used is 8% inches 
It is kept about 5 inches oft th 


te bars by a fire block on which 
is placed. I would hke to know how to 
melt the steel and the probable time it 
will take to melt 560 pounds of steel 
The ca »s required are for light as 
ricultural rk. Would it be necessat 
to anneal them and, if so, how should 
it be done 

lnswer ly rder to melt steel vi 
should use a ular steelmaking cru 
cible and have melting stock of ap 
proximately the same carbon content as 
it is desired to hi the finished cast 
ings Che crucible should be placed so 
that it is entirely surrounded ip, bot 


tom and sides—with white hot cok« 


In order to keep the body of coke at 


} 


a white heat the space between the cru 


By H. E. Diller 


cible and the side walls of the furnace 
should be greater than you now have. 


You should make the furnace 18 to 19 


inche in diameter which would giv 
ve 2 af inches more depth of coke 
round the crucible Should the dratt 
of your chu y not be strong enoug 
tr\ 1 torced ¢ t 

It 1 abl 1 requir to 6 hou 
to get t st sufficiently hot for pou 

e and this knowing the weigiit 
ot metal in the crucib \ can ¢ 
culate how long it would require to me! 
anv specific amount ot steel 


It would be impossible to say whether 


the castings should be annealed without 
knowing their shape and the specific pur- 


which they are to be used 


\lmost any casting would be benefited 


by annealing, and the determining facto 


would be whether the work to which 
the casting is to be put is important 
enough to warrant the added expense 
ot neali The anneal would soften 
t ca xs somewhat, relieve mterna 
st n them less britth | 

1 t castings, they should be heat 
ed to deg s Cent. and held at t 
tenipe t I i ul ) WO, Lilt 
cooled = slowly Should you desire 
prevent xidization of the = surtac« 
the castings they should be placed 
Cast-n o> or a_ steel pipe wit 
little « rcoal Che receptack S vuld 
then b iled with fire clay. 

Po —— 

vu ie wee SG. Ge’ C4ca ot 

uestion—Will you please advis« 
whether it is good steel found: pra 
tice to Pp r light steel castings igh 
ing from to 25 pounds, with 3-ton 
bcettom-pour ladle instead « with small 
shank ladles as is the usual « in 

Answer he molds uld be poured 


with a bottom-pour ladle, but it is bet- 
ter practice to either catch the metal 
from the furnace in shank ladles or to 
pour from the furnace into a _ tea-pot 


1 


ladle and shank-off from. this. 





mo 

Uuestio Please tell me how to rai 
the carbon content of malleable ir 
Pin ) ' Ss ete eieaelh +] 
Irom 2.00 O £.0U pe! cent W ! 
using more pig ironin the charge. I now 


am charging 4800 pounds pig iron, 50 
pounds old annealing pots and 100 pound 
of lump coke With this compositi 
my carbons run around 2.00 per c 
[ also would like to know how t 
remedy over-annealed iron 
Answer—The best way to raise th 
carbon in the malleable iron bath with 
increasing the amount of pig iron would 
e to put either coke’ or __ possibly 
coal on the bottom of your furnace b 
The carbon then would 


fore charging. 


unite with the iron after the iron o 


the ttom had been melted. Carbon 
W not unite readily with iron unless 
the iron 1s at a high temperature. At 


e temperature at which steel is pour: 


he carbon of coke will combine 


rlowever, it should not be necess 

raise the irbon, as you should s 
u 2.50 per cent carbon from y 
riginai charge of metal ] wot 
seem t vour troubl s due t 
use of d annealing pots. These pot 
ire pra lly iro xide and you mig 
as well use iron or The oxygen 


dq silicon in your metal and reduc 

1@ amount of bot Chis q eX 
venSsive espe ially the re | l I I 
oxide wit silicon 

There is no practical way in wh 
you can ring ick Over-a nealed na 
€ ible n | le Statement eval | 
the chara ( oo ( irg ind 
compositi of the 1, indicates 
your troubis Ss not wW 1 Over-anneale 
Irot t wv ie oi having to 
carbon content Iron which comes fr 
the furnace with less than 2 per cent 
total carbon is apt to show a wh 


fracture after annealing. 




















Operating A Pipe Fittings oundry 


Green-Sand Cores used for the Larger Fittings -~Novel Method of Handling 


Dry-Sand Cores Convenient Arrangements of Tracks in 


the Pig Iron Storage Yard 


QUIPMENT forms such a troller, show: itt t \ foot 

" 2 ; a T } 1 

complicated problem that the , ; 

i , : . , : i F iia articie adescriwvut tl round : : 

adesign Ol a rounary 1s ol . tie Cal instantiv, to mat th r S 
, ’ rf e General Fire Extin ' , 


great interest, each  installa- 4 : a , t the car with thos t vround 
guisher Co., which appeared in th 


, , rake enables he ) rator to Sto 


tion presenting different problems ; : e Onl oO kind R 1 at a 
: Sept. 1 issue of THE Founpry de- 
from all which go before Interesting = yp time 1s put on the d » Ca ind the 
vs tailed the construction tf this re P “or ; 
as may be the features of construc- cf ; charge is weighed o the cupola 
- “a s markable_ plant. However, tt was ‘ é' 
tion, the way the assembled mechan- ‘ ‘ , , floor is explaine t evious 
. . . written Dejore the shop was im op ait at " , 
ism operates is of more vital impor- paket article Time is sav getting tl 
oe . -_ eration and therefore nothing was ; 
tance to the foundry executive. There- “age Iron to the charging floor vy th 
—_ aint — ; avawable concerning actual operat lk acetal ae ‘ : 
lore, operating leatures- ot the new , : — ; eit automat control ) ‘ evatol! 
: : ; : details The plant is so well laid 
foundry ot the General Fire Extin ; ge The stock me 1 the 
' , 1 out and so efficientiy operated that | , , 
guisher Co. described in the Sept. oe ’ elevator, close the Ss, t pus 
. brief description of operati fea ' 
1 issue of rn FOUNDRY are pre- " =—er oa : perating 1 button and the ' , s to the 
: 
rt : ; hare here f ored : . , 
sented. This shop now has_ been = selmideatats charging floor where it is tak from 
operating more than two months and the elevator by the attendants weig 
all the minor imperfections are well ing the charges ntrol is so 
ironed out of the system Little drillings are analvzed before the designed that if any of the loors 
trouble was encountered in_ starting metal is used Each arload is piled ire ope the elevato nove 
this plant; less, in fact, than usually along one side of an industrial track When the elevator roaches the 
is experienced with a new shop, be a number of which are laid parall Stopping place i veling levic 
cause the management has been oper- extending from the building to a ymes ito = acto ind brings the 
ating similar foundries and is thor- jndustrial transfer track shown jattorm even with the floor at whicl 
oughly itamiliar with the conditions Fig, 4, In this w ay the. two men the stop is made 
met. who bring all the pig iron and cok One of the cupolas is ed to 54 
The care taken in designing the to the cupola can run one of th inches inside diameter and the other 
plant has been followed in all de- dump cars, used for carrying the pig to 72 inches When the foundry is 
tails of its operation To insure uni- iron, to any pile. rhe tracks slope operated with continuous pouring. as 
t ° ! t i 


formity of metal from one end of slightly toward the transfer car. it will be when the demand for cast 


the heat to the other, and from one Therefore, the filled dump cars which ngs become normal, the cupolas will 
day to the next, every car of pig have a capacity of 2000 pounds easily be operated on alternate days. but 


iron received is piled on a separate are moved to the transfer car. The now the smaller one commonly is 


pile, and later is sampled, and the latter are operated through a con-_ used The charges which weigh 2000 
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IG. 1—THE MOLDING IS DONE ON THE SECOND FLOOR OF A WELL LIGHTED AND VENTILATED BUILDING—METAL IS 
CARRIED TO THE MOLDING FLOORS IN LADLES TRAVELING ON MONORAIL CARRIERS 


oe 
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PIG HE CUPOLA TAP HOLE IS NOT CLOSED DURING THI HEAT rH METAI FLOWS INTO A MIXING LADI 








pounds, are calculated by the foundry 


superintendent, Nelson Johnson, from 


the composition of the pig iron All 
of the home scrap and sprue is used 
in the mixture, but no scrap is pur 
' ; 1 ; 

chased [The iron commonly — used 


ranges trom 2.40 to 2.60 per cent 


silico 0.5 to 0.6 per cent ph »sphorus 
id around 0.6 per cent manganese 
Che sulphur is kept as low as possi 
rie Not only ts the composition oft 
the iron closely watched but trans 
verse che k tests oft ] cn mars ire 


made every day 


The cupola is lighted by a fuel oil 





burner manufactured by the Hauck 
Mig. Co., Brooklyn This burner may 
he seen to the leit in Fig 2 After 


he tapping spout is first opened, it 





s left open during the entire heat 
Che metal is caught in a tipping la 
dle with a spout at the bottom In 





ag and impurities 


1 , 1 1 i ; IG : | ING j S ? > ~ 
which come with the molten iron Fit PIG TRON IS UNLOADED ALON( THE SHORT INDI rRIAL TRACK 
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FIG SAND IS CARRIED FROM THE STORAGE BINS TO A LONG BIN UNDERNEATH THE MOLDING FLOORS WHERI 
IS MIXED WITH THE USED SAND WHICH FALLS THROUGH CHUTES 


























September 15, 1921 THE FOUNDRY 727 


are caught in the mixing ladle and 
do not reach the pouring ladles. The 


pouring hole of the mixing ladle is 





never closed, but the ladle is tilted 
yack when it is desired to stop the 
flow of metal. The steel platform, 
suilt of pipe with steel plate, shown 
in front of the ladle, Fig. 2, is used 
ry the cupola tender Che tap hole 
f the cupola 


s kept free by the 
use of a steel bar thrust through the 
hole shown in front of the ladle. 
Che cupola is slagged from the rear 
n the usual way, limestone being 
used as a flux to thin the slag an 
ause it to run _ freely The = slag 
falls through a hole in the _ floor 
directly under the cupola and ot 





approximately the same _ diameter. 


[he drop from the cupola also falls FIG. €-SAND IS DROPPED FROM OVERHEAD HOPPERS TO THE MOLD 


made by the Sterling W 


Co., Milwaukee, Wis However 
wooden flasks sometimes ire 1st 
for new jobs which hav rt ee 


standardized 


Castings are dumped out. shortly 
after being poured and ars lropped 
down chutes to the floor bel 


' + 


ing against a baffle placed ler « 











chute, and near a_ tumbling arrel 

When not in use, the t ure 

closed by a steel cover } tr the 

chutes ~ shown 1! . +, 5 vith the 

baft le beneath it Dhes« yalties ire 

made ot six sections t steel raul, 

bent at right angles ind ‘ 

( id ent ve to i S 

\ ste plate s attached 41is 

at the yottom and a é : 

suspended from the ends 

which are bent over, being i ored 
FIG. 5—CASTINGS ARE DROPPED DOWN CHUTES FROM THE MOLDING FLOOR to the rails at the botton stings 





through this hole and is. deposited 


, a room beneath, directly beside 
— the water mill. A _ steel beam across 

the hole and anchored in the floor 
>. serves to support the bar which holds 


the bottom doors when they are 


losed 


Metal is caught in 1000-pound la- 
lles carried on a _ monorail. This 
nonorail system consists of parallel 
rails extending the length of the 
hop in the center, as indicated in 


ig. 1 These rails are connected 





t both ends by a wide loop s 


hat the ladle may be carried down 


1 
} 


ne side and back the other The 


op at the one end passes «in tront 





the cupola Metal is poured from 
ie carrying ladle to smaller ladles 
irried over the molding floors b 
aveling JI-beam cranes. One of 


rese ladles is clearly indicated to 





e right in Fig. 1 Every ladle 

sed in the shop is equipped with a 
Tab nme ttac ant Iractical] 1] ‘ : . . . 

‘imming attachment Practically all pig USED SAND IS DROPPED THROUGH CHUTES TO A LONG BIN WHERE 
e molds are poured in steel flasks IT IS GIVEN A PRELIMINARY WETTING 
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FOR THI 
DRAW 


LARGER FITTINGS 
MACHINES, ONE OI! 
then 
to 
being 


can 
the 


forked baffle 


atter 


the 
and 


be from the 


tumbling barrel, 
tumbled 
be 
the 
monorail 
the 
of 
the 


from 


gat 
are placed steel 
taken to 


telpher 


in an¢ 


drums to the grinding 
room 
the 


through 


by traveling 


on cor 


which extends’ the 
floor 


barrel, 


system 
lower 
the 
chain | 
the 


In the il f 


lustration 
be 
the 


gate 


Fig. 5 may be 
take 


the 


before 


noted ift used 


to 


cover 


, —— 
Darrel, and 


A which is always closed out 
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correct 
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it 
to 


where dropped 
the 


the 


carried dump 


reach grind 


ing room they are dumped on sorting 
benches 


they are inspected 


wooden trays carried on 


height to allow 


a man to pick up the casting without 


stooping. 


THREE 


ro 
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they 
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+} 
tne 


The trays 
fit 


grinders, 
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rHE 
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the 
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carried by the monorail system to 
the scale with a counting attachment 
in the shipping department where 
they are weighed. The drum in 
which the castings are weiglied is 
then picked up by the telpher and 
loaded on a truck. No castings are 
stored in the foundry 
Louver Doors Used 

The sand system as described in 
the previous article has been found 
to give good satisfaction. Three men 
unload a hopper car of sand and get 


the bin in approximately 1 
The 


boards in 


it to 


hour. louver doors formed 


by sliding inclined notches, 


have proved convenient at the open- 
ings of the sand bins. By means 
of these, the opening of the bin 
is always kept level with the sand 
which can be_ shoveled out easily 
into the telpher bucket which carries 
it to the mixing bin This bin, 


situated along the outside wall on 


both sides of the foundry, is formed 
by the foundry wall and a low con 
crete wall as indicated in Fig. /7. 
The illustration shows the sand chutes 
above to the left and the chutes 
for the castings may be noted at 
the _ right. The sand _ which falls 
from the molding floors is given 
a preliminary wetting and any new 


sand needed is mixed with it before 
it is carried to the hopper at the 
end by the telepher, shown in Fig. 3. 
The sand then is screened and ele- 
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IS CARRIED TO THE MOLD WITH A LIFTING 


PIN WHICH 


SCREWS INTO THE ARBOR 


FIG. 12—THE CORE 

vated to the milling machine from 
whence it passes. to the storage 
hoppers, as described. From the main 








THE MEDIUM SIZE CORES 


PRONGED 


FIG 11 





ARE 
ARBORS OF 


MADE OF GREEN SAND USING 


CAST IRON 


storage hoppers it is wheeled to 
the hoppers of the individual molders. 
One man on each side of the shop is 
“able to keen the molder’s hoppers 
filled 

As previously noted molds requir- 
ing dry-sand cores are made on the 
side of the foundry next to the core 
room and those in which green-sand 
cores can be used are molded on the 
opposite _ side. Molds requiring § dry 
sand cores are for the smaller cast 


ings and are made on the jolt, squeeze 


pattern-draw machines furnished 


by the Wm. H. Nicholls Co., Brook- 
lyn \ few of the 3] machines 
secured from this company also are 
located on the opposite side of the 
foundry, together with two _ rollover, 


jolt, draw, one plain jolt and four 
squeeze, draw, = stripping plate ma 
chines built by the Osborne Mfg 
Co., Cleveland 

One of th machines located on 
the side of the yundry where dry 
sand cores are used, s shown n 
Fig. 6 This illustrates the methods 
oi! dropping the sand from overhead 
chutes although 1 this cast the 
gate has been held open too long 
and dropped more sand than 1s cus 
tomary The opening through which 
cores are received from the core 
room is shown at A One of these 
openings is located between each two 
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machines. The cores are transported 

wooden boxes 24 x 12 inches by 
6 inches high. These boxes, as may 
be noted from the one illustrated at 
B, Fig. 6, are open at the one side 
and have one strip of board across 
the top in the front and one at the 
back The boxes are carried by 
two wooden cleats, one ot which 
is nailed across each end, sloping out 
from the bottom upward. These tend 
to prevent the boxes from. tipping 
away from the person carrying them. 
When the molder empties a_ box, 
he passes it back to the core room 
through the window from which he 


has received it 
The «drags and copes usually are 
made from the same_ pattern, the 
large majority of which are on cast- 
ron plate Ss The only difference be 
tween the two is the gate and run 
ers which are cut into the sand. 
The molds, being set in long rows, 
been found more convenient to 





FIG ONE MAN BLOWS THE CORES WHILE TWO GIRLS TAKE THEM FROM 
THE BOXES AND PLACE THEM ON PLATES 
first make a full row of drags and long bar extends across the x 
then make the copes and rests in notches, one of which 
From long experience the General is in the center of each end_ section 
Fire Extinguisher Co has found it of the box The second bar of th 
more economical to make the larger arbor fits into a square hole in the 
res green sand than to make cross bar and rests on a notch placed 
hem with dry ind The large vol in the end of the box at the outlet 
ume of this work made in the com side \ nail is placed in the angl 
pany's toundries has induced the com of the core and the box is filled ith 
pany to do a great deal of experi sand and rammed After striking off 
mental work on green sand molds the core the molder vents it ith 
and its methods therefore are ex a wire and cuts out vent lines in 
tremely interesting Fig s shows the one half, opposite to the arbor 
a green-sand core for a 6-inch long The box is closed, lifting both sides 
urn 7 being molded For this a until it stands with the outlet up 




















hinged core box of cast iron is used 
A little parting sand first is shaken 
on the box from a bag; then facing 
sand is sifted over the box and used 
sand is shoveled in until the box i 
approximately half full. The arbor after 
being wet with clay wash, is inserted 
This arbor consists of two cast-iron 
bars into which pieces of steel rod 
bent at right angles have been cast 
“hese pieces of steel rod act as 
fingers to support the sand. rhe 
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The box then is set on its side with 
the drag up. This is raised and the 
core is. slicked. The box is again 
closed and rolled over so that the 
cope side may be raised and_ the 
core slicked. It is then ready to b 
taken from the mold which is done 
by two men as shown in Fig. 9 
One man lifts by one end of the cross 
bar while the other workman takes 
hold of the opposite end of the cross 
bar and the third end of the arbor. 

















ORES AT 


ON 


GIRLS MAKE C 
AND PLACE THEM 
RACKS 


FIG. 14 
BENCHES 








The mold in which this 


core 5 
used is illustrated in Fig. 10, with 
a core in place It is molded on a 
jolt-squeeze-draw machine, one of 


which may be seen to the right in 
Fig. 8. This also illustrates the 
method of handling sand used on this 
side of the foundry. Sand is shoveled 
from the openings on both sides at 
the bottom of the chute, thus one 
chute serves two molding machines 

Facing sand is used on these larger 
molds. Wooden pins or soldiers are 
placed in the first shallow layer of 
sand added and the mold is filled with 
sand and jolted, then squeezed The 
pattern is vibrated and the mold 
raised. The flasks on this job are 
20 x 25 inches; the cope being 9 
inches deep and the drag 8 inches 
[he mold is poured from one down 
gate at the bottom of which a 
Strainer core is placed 

The mold for the 6 x 6 x 3-inch 
T is made on a smaller machine of 
the same type as the one used for 
the 6-inch long 7. The flask is 13 
x 16 inches, with a 6-inch drag and 
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light cast-iron 


for 


cope. A 


a 7%-inch 


pronged arbor is used making 


the core. \ lifting pin 


the 
clay 


green-sand 
after 
laid 


in the core box which is then clamped 


is screwed into arbor and 


it is wet with wash it is 


together and placed on end. Sand is 
rammed in the box and a nail is 
inserted in the section of the core 
for the outlet. The box is. next 
turned and the sand rammed from 
the opposite end. After the cope 
side is vented, with a vent wire, the 
box is turned on its side and the 
cope section is removed as indicated 
n Fig. 11 The core is then carried 
by the lifting pin and set in the 
drag section of the mold as indicated 
in Fig. 12. The gate cut in the 
drag may be noted to the molder’s 
right. After the lifting pin has been 
screwed out a small dry-sand core 


is inserted in the hole which is left 


by it. 


Cores are made on the two blowing 


machines described in the’ previous 
article and on benches One of the 
blowing machines is shown in Fig 


13 \ 


blow ing 


boy operates the machine, 


two double cores at a_ time 


HIS discussion chiefly concerns 
those castings in which buik is 
variable or the ratio 
surface high. 
Examples are a 6-inch cube, a 5-inch pin 


heavy or 
of volume to 


brass 12 inches long, a valve ody, a 
flaneed bushing, etc. In using the word 
shrinkage we observe the sense of 


drawing, sinking or receding oi metal 


at its highest or heaviest casting vicini- 


ties or between the variables of bulk 
where the shrinkage is unusually strong 
and exceedingly local. 

Briefly this paper proposes to show 
that: 


1. Shrinkage decreases as temperature 
rises. 2. Cleanliness and compactness 
advance with temperature. 3. A closely 
detined and dangerous limit intercepts a 
risine temperature, marking the activity 


of gases and oxides and making for a 
most distressing condition in the cast- 
ines. 4. Hot pouring necessitates mold- 


ing with that end in view to avoid many 
difficulties. 

That 
temperature is an apparent contradiction, 


shrinkage should decrease with 


since expansion’s law is to advance with 


and measure a _ correspond- 
ing contraction in return to normal. No 


rests tn part at 


temperature 


doubt the explanation 


From a paper presented before the Columbus 
f American Foundrymen’s 


asso- 


nvention of the 
iation 
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and handing the box to one of the 
two girls who sets the cores on trays 
and returns the corebox after clean- 
ing it. The gallery over which the 
core sand is wheeled may be noted 
in the upper section of the illustra- 
tion. The chute delivering sand to 
this machine is shown at the left. 
The sand is carried automatically to 
a hopper at the top of the machine 
and’ blown into the core boxes 

Carry Core Plates Between Benches 


\ section of the coreroom where 


the cores are made at benches is 
shown in Fig. 14. A cord attached 
to a gong is located at every bench 
so if any girl wants plates or sand, 
or to have the cores carried away 
she can attract attention \ space 
is left between the benches for car- 
rying core plates, as indicated at A, 
Fig. 14 All core plates are perfo- 
rated steel and were made by the 
Truscon Steel Co., Youngstown, O. 
The cores either are placed on racks, 


such as is shown behind the benches 
in Fig. 14, or the plates are carried 
to the drawer type ovens. The racks 
are carried to the ovens by lift trucks 


Pouring Temperature Affects Shrinkage 


BY R. R. CLARKE 


least on the greater fluidity enabling the 
metal to and transmit higher 
gate pressure, run the mold more search- 


generate 


ingly and establish and maintain better 
communication between its parts. 
The primary advantage of hot pour- 


ing is a clean, solid, unshrunken casting 


realized through a comparatively small 
Instances could be 
where a change of gating practi 

temperature the 


gate metal from 100 pounds to 20 pounds 


gate easily removed. 
=0 1 
CwuCcUu 


and pouring reduced 
and cut down cleaning time and expense, 
loss 
Additional advantages are the suppres- 
sion of the hair 
holes, and 


melting etc., correspondingly. 


fracture, of 
nullified 


line 
the 


inconsistence t« 


gate 
effect of 
cold 
Cold 
cope or 
damp core and solidifies, preserving the 
Hot the 


conditions and often prolongs fluidity be- 


pin 


molding which 


metal is so peculiarly sensitive. 


metal rebels against a hard 


effect. metal contends against 
yond the activity of cause. 
The line 


form of 


hair fracture is a modihed 


recession due to unequal con- 


traction and intensifying with erratic 
molding such as wet sand, hard ram- 
ming. sparse venting, etc. By our ex- 
perience it seldom seriously attends hot 
pouring but to greater or less degree 


always emphasizes cold pouring. 
\ hot metal mold requires sand rather 
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The coreroom is equipped with three 
rack-type ovens, each holding two 
racks, and three of the drawer type 
No racks are used for storing the 
cores, but after they are taken from 
the oven they are placed in the boxes 
already described. Che boxes are 
placed in stacks along the wall, near 
the window opening onto the floor 
on which the cores are to be used 
This system cuts down the amount 


of handling required and also fur 


nishes indications of the supply of 
cores on hand li the foreman of 
the core department sees a window 
by which no cores are stacked, he 
knows at once that cores are needed 
at that place \ll coreboxes art 
stored in a rack at the end of the 


coreroom and when an _ order for 


cores is received it is placed in the 


corebox which is then ready to go to 


the coremaker Almost all of the 
patterns are plate patterns and are 
kept in the pattern storage in racks 
fitted with grooves into which the 


plates slide. An assortment of sweeps 


is kept in the pattern storage to be 
used for the occasional order ol i 
few odd sized fittings 





hard, faced well, vented 


rammed 


dry, 
freely and clamped or weighted securely 
in pouring. Similar precautions should 
be taken against the burning in of cores 

The author's 
the behef that 
there is a 
the 
light thin castings and its power to re 


experience inclines to 


within certain limitations 


suggestion of identity be 


tween running capacity of metal in 
sist shrinkage in bulky castings or vari 
that the 


of metal at proper temperature to run a 


ables between volume; ability 


thin gate and light casting is at least an 
indication of its adaptability at the same 


temperature to run through the same 
gate to a clean, solid, unshrunken bulky 
casting. toth ~=experience and experi 


inference undet 

stated 

soli 1 
the 


ment contribute to this 
certain limitations as previously 
The hot 


castings more 


relation of pouring to 


applies directly to 
more common copper-tin, copper-tin-lead 
alloys as 90 


copper, 10 tin; 88 copper, 10 tin, 2 


and copper-tin-lead-zinc 


zinc, 


80 copper, 10 tin, 10 lead; 85 copper, 
5 tin, 5 lead, 5 zinc, and weakens in 
those metals and combinations’ an 
unusually high contractive tend- 
ency Among these are pure copper, 
monel metal, yellow brass, manganese 
bronze, aluminum bronze, tobin bronze 
muntz metal and other high zinc mixes 
\ further striking feature of shrinkage 
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is that new metals or combinations on 
first melting shrink more _ perceptibly 
than on subsequent occasions. Metal 
melted and pigged and then remelted 


and cast or that representing part new, 
part remelt will usually express shrink- 


less than all new metal cast on 





st melting. 
High pouring temperatures are critical 
chiefly because of extreme oxidation and 


the occlusion and expulsion of gases 
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surface crust and 
exhibition 


dull-colored 
wicked 


times a 
sometimes a looking 
of the varying colors arising from the 


different constituents such as tin, lead, 
etc. Another phenomena is a spattering 
or crackling sound as that of boiling 


slag. Metal at such a temperature will 


often appear mushy and cold and con- 
sequently deceiving as to its temperature 
when judged solely on its appearance of 
fluidity. dangers we might 


These are 
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denies that gate pressure due to hydro- 
static principles 
Many actual cases 
proof of these arguments, among them 
the casting of heavy valve bodies, trolley 
bush- 


could be cited in 


wheels, heavy pin brasses, large 
ings. heavv gear wheels, brazing flanges, 
pressure castings and many others. 

the author 


being unable to 


In concluding, expresses 


his regret at furnish 
pyrometric rather than mere judgement 
to which he 





resulting in porosity. They therefore state encountered mostly in air and oil values on the temperatures 

call for extreme caution and expert melting. On the other hand, cold pour- has made reference throughout feeling 
knowledge on the part of the melter. ing by virtue of low fluidity weakens that such definite information would 
Bevond the danger line metal sometimes cohesicn, strengthens metals’ power to greatly increase the value of his re- 
has a curdled-milk appearance, some- hold and include its dirt and dross and marks. 
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How and Why in Brass Founding 


Aluminum Alloy Porous 


We are trying to make large alumi- 
num castings that have to withstand 
150 pounds water pressure. With a e- 


inch wall they weigh 30 pounds each. 
We No metal and 
are getting fine but 
under pressure they leak as if the metal 
was porous. What make 
them withstand this pressure? 

The No. 12 alloy is unsuited for cast- 


12 ingot 
castings 


are using 


looking 


can we do to 


ings that have to withstand pressure. 
About 30 pounds per square inch is its 
limit There is nothing wrong with 
the aluminum as it is its nature to be 


rather in structure. By experi- 


mentine it might be possible to get an 


open 


alloy of No. 12 that would withstand 
the pressure stated. For instance the 
addition of O05 per cent magnesium 
would close the grain somewhat, also 
casting the aluminum in carbon chills 
would densify it. The most practical 
method would be to run the copper 
content up to 12 per cent which would 
close the grain of the alloy 


Removing Core Sand from 


Aluminum Spools 

i i j alu wii sp ls 414 
nches gq and whes in diameter. Th 
stings are | and metal ick 
Ness 1s ch ( } i i rd, ¢ to { 
th cs yf sp without 
fiquring We uld lik to find 
gon ‘ ! diss uv rd disv 
yrating the « s0 as wash them out 
* #/] spools 


If a water soluble binder is used in 


making the cores, they can be soaked and 


washed out of the casting without trouble 


By Charles Vickers 





It is necessary to change the core mixture 


that is all. An oil sand core will not 
dissolve, but a flour bonded core will 
dissolve in water. The following is 


a mixture frequently used to make small 


cores. 
Mixture FoR SMALL Cores 
Parts 

ee RE TRE Oo ees 7 
NI UN os ce Ae 3 
Se ee me mes oy cee 1 

Spray the green surface of the core 
with molasses water. 





Mixture for Superheated 
Steam Valve Seats 
We ere 


disks, etc., 


secking a metal suitable for 


seats, in high pressure valves 
for superheated steam that will stand a 
temperature of lahr., with- 


deterioration or loss of strength; 


700 degrees 
out 
which will have nearly the same coeffi- 
cient of expansion as cast steel and will 
not corrode. It should be 
tory and less expensive 
The following 
extensively for 


VALVE 


less refrac 
than monel mnietal 


mixture has been used 


] 


vaive seats: 


Seat ALLoy 
Pounds 
48.00 


50.00 


Nickel 
Copper 
10 per cent silicon copper 2.00 
should 


accompanying alloy is 


\ cheap meta not be used for 


a valve seat. 7 
than monel metal but 


more expensive 


+f " 


Is easier to ast. It been used 
satisfaction. The 
nickel 
that of cast and 
700 degrees Fahr 


the alloy the better. 


has 


end has given coe fi- 


lies 


expansion of 
steel 


ient of very 
for a 


The 


near super- 


heat of more 


: é 
nickel in 


sreerenrerepenernernerenerrereee ' preerennnenaneey . . 
ILLL! ANTEPONUERUUA IUNTUULUUEUUL TULAUUUDLUOUULOQQNLUU0IAE 








Wy 7 
Brass Castings 


gs That Will 
Resist Acids 
We have an inquiry for brass castings 
that shall be acid resisting, the character 
of the acids beng 90 per cent fatty acid 
derived from the combination of cocoa- 
and tallow. We would appre- 
ciate your giving us a formula for a 
bronse suitable for this work. 
The 


nut oil 


following alloy will be suitable: 
Acip REsIstING ALLoy 


Per cent 

Copper 89.50 

Tin 10.00 
30 per ccnt Manganese copper 

0.50 


Melt the copper under charcoal. When 
hot and liquid add the manganese cop- 


per, stir well then add the tin. After 
the lapse of a few minutes, pull the 
pot and pour. 


‘ ° co 
Casting Magnesium 
We casting an composed 
80 to 90 per cent magnesium and the bal- 
ance aluminum, and are desirous of climi- 
the 


magnesium, 


are alloy 


nating 
Dut 


aluminum and using nothing 
but find that the onl) 
thing that will hold this metal is a st 
He tried 


tried hi lds, orecn sand 1 


/ 


eel 

molds, 
olds, etc 
mold, and 
the metal will 
not lay. We are m stings 8 feet 
these it is ssible to 
hecause the metal chills 
and cracks. We will appreciate any suq- 


gestions you may be able to offer, in- 


mold. have silica sand 
skin 
In one case the metal cuts the 
it the other, the silica sana. 
rvking ( 
inp 


use a stecl mold 


cluding one giving a flux for the metal 


while it is being melted. 


It is our understanding that when 
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the alloy contains aluminum it can be 
cast in sand molds, but when alumi- 
num not possible to 
do this. is a where it will 
to until the 
proper molding material is discovered. 


absent it is 
This 


necessary 


is 
case 
be experiment 
The basis of all sands used for found- 


ry purposes silica; why not experi- 


ment with sands that do not have silica 


is 
for a base. Possibly some reaction oc- 
the and the 
not then it the 
the or 
itself. 
determined 
difficulty. 


necessary 


between silica 


If 


causes 


curs mag- 
moisture 
trouble, the 
This point 
and should offer 
If a 
it will 
expensive compared to 
but it be isolated 
and There 
zite sands, and zirconium minerals that 
and 
purposes. 


nesium. is 
that 
in the 


be 


air 


mold is a 


to no 


serious special sand 


is found probably be 


molding sand, 


can and used over 


over. are available, mono- 


with china clay 


for 


can be bonded 
suitable 
of 


such a 


made 
Also 
coated with 
cement 
which 


molding 


molds silica sands can _ be 


material as alundum 
either 
the pouring 


When 


covered 


zirkite cement of 
be at 
temperature of magnesium. 
keep the 


throughout the heat. 


or 
would inert 


melting crucible 


Manganese Bronze Hard 


to Melt in Cupola 
We desire to know whether manganese 
We 
tried this once for a large casting and 
made a complete failure. The metal was 
porous and highly oxidised. We have 
melted phosphor bronse in a cupola with 
good success. 
We do not affirm positively that man- 
remelted 


bronse can be melted im a cupola? 


ganese bronze cannot be in a 


cupola, but we would have to be shown 
that it be 
grade 


before we would believe can 


done and _ produce high metal. 


Manganese bronze can be made in a 
cupola; but in this case the copper and 
the hardener are melted together in the 
cupola, and are then tapped into heated 
ladles and the added. The mix- 
ture is made by pouring the metal from 
one ladle into another, back and forth 
This [ 


making manganese bronze, especially for 


is 


zinc 


several times. is a poor way ot 


propellor castings. Good manganese 
bronze of uniform quality that will more 
than meet specifications, is not made in 


this haphazard way. The job of making 
good uniform manganese bronze is only 
begun after the zinc has been added. The 


cupola is not recommended as a melting 


medium for any nonierrous alloy. Even 
phosphor bronze melted in contact with 
the fuel is not as good as when melted 
and kept separate from the fuel. The 
fact that manganese bronze propellers 
are made from cupola melted metal on 
the Pacific coast does not make this 


method a good one for this alloy. 
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Trolley Wheel Mixture 


We are making trolley 
trouble due to sparking. 


wheels and have 
We haz ¢ tried 
(1) Copper, 92 


sinc, 2 per cent, 


several alloys as follows; 
per cent; tin, 6 per cent; 


with 4 ounces of phosphor copper. (2) 
Copper, 93 per cent; tin 6 per cent; 
phosphor copper, 2 per cent. (3) Cop- 


per, 95 per cent; tin, 3 per cent; phos- 
phor copper, 2 per cent. All these alloys 
sparked and we widened the of 
the wheels without 
parts copper trolley wire is and 
other localities steel wire, so the 
wheels contact with both kinds of wire 
with the result that the groove sometimes 
gets a coating of copper and 
We 
pleased with any suggestions. 
It difficult to the 
mixtures tried can be improved upon for 
trolley A copper trolley wheel 
would batter 
in the harp. No 
copper 


groove 
In 


use, 


results. some 


in 
in 


at other- 


times is coated with iron. would be 


is see how any of 


wheels. 


soft as it would 


too 


to 


be 
and revolve 
doubt 


and 


cease 
the on 


of 


running 
the 


alternate 


steel wires is cause much 

the 
As the mixtures which were tried have 
failed to 


in order. 


of trouble. 


give satisfaction a change is 
The tin content of the follow- 
ing mixture can be increased or decreased 
as after trials. It 


has been used successfully by one maker 


considered advisable 


of trolley wheels. 


TROLLEY WHEEL ALLOY 
Pounds 
CREE cc kcdcivectenctneadassuwest 93.5 
WN hoe co ick cobain Mane ean 5.0 
eer eer 1.5 


One high speed interurban road com- 
peting with a steam road has abandoned 
the use of revolving trolley wheels and no 
sparking can be The change 
was a very simple one in this case. The 
trolley wheel was cut in half, the harp 
the half wheel could not 


detected 


battered in so 
turn, but could oscillate back and forth 
making a sliding contact only. With 


such an arrangement a high conductivity 
copper slide could be used which would 


not arc. 


Pour Aluminum as Cool 
as Possible 


We are making castings of aluminum 


encountered trouble due to 


top 


Various methods of mold- 


and have 
porosity 


machined off. 


after the scale has been 


ing have been tried, as well as different 
mixtures of metals, but in all cases 
porosity was found. The metal is being 
melted in graphite crucibles. We have 


used mixturcs consisting of 93 per cent 
per cent copper, also 9? 
per cent aluminum and 8 per cent copper. 
Ve shall be 
gestions 


As 


aluminum and 7 


vou offer. 


may 


a general rule these holes in 
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aluminum 
the metal too 
Experiments 
that the temperature 
the furnace little 
production of holes 


are produced 
hot 


have 


by pouring 


sand molds. 

the 
the 
to do 
If the 


poured 


into 
writer 
metal 


shown 
of m 
has with the 
metal 1s 


st 
Try pour- 


cooled before being the ca 


ings will be free of 
ing at a 


holes 
lower Pour 
the 
pyrometer 


It 


pouring 


temperature. 
be 


determine 


as 
then 
this 


cool as Castings can run, 


get a and 


temperature. then be usec 
the stanJard temperature 
these particular castings. If the 
be when it 

instead 


of 


can 


as 
ior 
alumni 


num can poured 


twppear®rs 


silvery of a red heat, the 


chances porosity will be greatly de- 
creased. 

seems to be traceable 
to the heated 
aluminum and the moisture of the sand, 
stated 


experimen- 


The porosity 
some reaction between 
but just what occurs cannot be 
careful 
The 
the chemical activity of the aluminum, 
heat, the 


without study and 


tation. phenomenon is related 


which is increased by by 
to the 
elements 


or 


addition alloy of more active 


chemical such magnesium 


as 
calcium. One claims 
the 
remedies 
of 
devoted to 


no 


or foundryman 
addition of tin to 8 
this defect. A 
study profitably 
this matter 
positive 


that up per 


cent larze 


amount can be 
far 


on 


as so we 


have knowledge the 


subject. 


Copper Castings Won’t 
Machine Well 


We are having considerable difficulty 
in getting copper castings that will ma- 
chine up clean. Our mixture is 50 per 
cent ingot and 50 per cent scrap copper 
and we melt in crucibles, 
draft coke-fired furnace, 
of the 
sending sample 


suggestions. 


in a natural 
using a cover- 


copper. We 


casting and 


ing charcoal over 
are you a 
will appreciate 
From 
filled 
that 
deoxidize 
melted. 
with 


your 
the 
would 


inspecti of 


holes, it 


an on sample 


with gas 


attempt h: 


appear 


no been made to 


is 


the copper after it was 
This is a 


and 


normal condition 


copper, sound castings are 


addition has 


the 


only obtained when 
to the cK 
ject of removing the 


som 
with ob- 


held 


sti 


been made ypper 


gas therein. 


For ordinary copper castings about 
sound 
0.05 
tin. 
the 


in 


3 per cent zinc will produce a 


casting, or two cent zinc and 


per 
of 5 
the castings 

electrical c 
a marked degree, and to retain this and 


per cent per cent phosphor 


How ever, then lose 


property of ynductivity 
requires 
of 


make sound castings, very 


careful selection and melting the 


To get the castings free from 
to 


copper. 
holes it 


special 


will be necessary use a 


deoxidizing agent. 














asting Manganese Bronze lest Bars 


Several Methods of Casting Test Bars Are Tried and the Results of Physical Tests 
Compared Details Are Given of the Method of Melting and 
the Compositions of the Alloys 


URING_. the course of regular 
production of manganese-bronze 
castings lor air service re 
quirements, it became evident 


that a satistactory method of casting a 
test bar separately as a check on melts 
of small castings would have to be de 
veloped. In consulting the literature on 
the subject and various government and 
technical society Specifications, it was 
found that in general the method of sep 
arately casting a test bar is not well 
defined, and in several instances where a 
definite method was indicated, it did not 
seem to fit the requirements of the small 
experimental foundry at MeCook field 


to 
with 


therefore necessary experiment 


different 


It was 


with several types a view 


to obtaining a method which would first 


uniform results; second, would 


the 


of all give 


be easy to cut trom coupon using a 


band saw such as is found in the ordi 


foundry, and which 


littl 


nary nonterrous 


require as machining 


vould also 


is possible; third, one which would re 


only a small amount of metal, inas 


as the melts poured in the foundry 





METHODS OF CASTING TEST BARS 
ARE REPRESENTED FROM LEFT TO 
RIGHT RY PATTERNS NOS rB 

rB-2B, TB-2A AND TB-2S 

rarely exceeded 130 pounds; and fourth, 

it was desired to obtain a method which 
would give results as nearly as possible 
omparable vith the average physical 

properties obtained in most sand castings 
Vethods iting Test Bars 
Lhe illustratio hows the methods 


] 


which have been perimented with, al 
casting being don grecn sand These 
methods will be rete! d to according t 
their pattern number as indicated \ 


full description ot thes« follows 


Pattern No. 7-1 1s common met! 
od for casting test bars of alumimu 
red brass, and other metals of low 

Paper presented at the convention of the 
American Society for Testing Materials, he 
Asbu Park, N. J 


BY E. H. DIX JR. 








shrinkage The pouring head and riser Where either was cast alone, the gating 
are both 1% inches in diameter and a_ was similar with the exception that the 
3-inch cope is used Usually the mold branch gate forthe other bar was 
was tilted so that the pouring head _ omitted. 
would be 3 inches high and the riser Pattern No. 7B-2S represents a meth 
about 2% inches high. The three speci od recommended by one large manutac 
mens require 6 pounds of metal. These turer of manganese bronze The test 
ee 
| 
| Table | 
Chemical Composition of the Alloys 
| Ser \ M l 
| \ Melt N Copper Zit I anest 
As xed 6.¢ | 
Ry 1s t S 47 X 
68) As mixed 56.6 } 4 , 
| i By SIs ¢ 4 ¢ 4 
| 7\ As xe ¢ 7 4 a 
) By P Q 
| ( { As ( t 
iB s 16 7 
| 
| { B ysis s - } . é 
| 6¢ BR ilys . . 
| 
| 
By , 8.4 
B s 7. RE 6 
By a s . ' . 
| BR s ; 
specimens were lettered .4, B and C, so bar 1s 7¢-inch square and is located i 
that the center specimen was always’ the drag with a cope 7 inches high 
marked B These were tested as cast, The wedge riser is 3 inches across the 
the diameter over the gage length of 2 top and tapers down to the full width of 
inches being approximately inch. The the _ bar, g-inch It requires about 33 
enlarged ends were inch in diameter pounds of metal [The metal is led t 
and inches long. The bars were pulled the test bar through a long skim gate cut 
in wedge grips in the drag. The standard inch diam 
Pattern N« PB-2A1 illustrates a wedge eter by 2-inch gage length test specimen 
riser of a type often experimented with with threaded ends was machined from 
This mold was also made with a 3-inch’ the square bar 
cope and the riser 18 3 inches acToss the lest / irs Cue fron Ina is The 
top and tapers down to a g-inch_ thick American Society for Testing Materials 
wéb, joining the test specimen. [The recommends in its specifications for 
metal was led to one end ot the test manganese bronze ingot casting metal 
bar through a long skim gate, the gate that the test bar be cut from one cornet 
being cut entirely in the drag \ sin of an mgot near the bottom. Some re 
gle specimen requires about 12 pounds sults were also obtained by this method 
of metal. The test specimen is S¢-inch as a check on the other methods em 
in diameter over the gage length and ployed 
x inch diameter over the enlarged ends, lest Ra § ff? ) C astingas In orde r to 
thus allowing inch on the diameter obtain a comparison between the sep 
for machining the standard incl arately cast test bars and test bars cut 
diameter by 2-n gage length specimet irom castings, several castings have been 
This specimen w always machined witl cut up and tests made on specimens of 
threaded ends and pulled im selt-alignu varying sizes 
adapters 
Pattern No. 7/}-2B is similar to Ni und cedure 
24, except that the web joiming tl All melting was done in an oil-b ne 
riser to the test ir is '4-1nch thick turnace, the ordinary type of plumbag 
PIUTNDag 
stead of 'x-inch, and requires about tl crucible being used Charcoal was used 
same amount ot metal In general, as a covering fer the melts. No other 
where both Nos. 7 B-24 and 7B-2B wer: flux was used The temperature was 
cast from the same melt, they were measured by means of a chromel-alumel 
made up in the same mold with the couple protected by a chromen tube The 
gating as shown in the photograph. maximum furnace temperature was taken 
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just before the pot was pulled, and again ) 
after stirring and skimming, and _ this T bl 
. . ’ : a e 
temperature is denoted as the pouring 
° ore ° - ™ td - 2 | | 
temperature in Table II. It is common Results of Phy sical Tests 
: - 
practice to pour manganese bronze at the Yield \Tensile | 
temperature at which the zinc flare is Melt P ; point, strength, Elonga- Location Type 
: ‘ : Melt Pattern Specimen Ib. per Ib. per tion of of Br ell, Sclero- Specif 
noticeable only when the surface of the No. No No sq. in sq. In. per cent fracture fracture 500 ke. s« pe we vity 
metal is disturbed. This corresponds SERIES 1 
: . - l 45.470 R3.770 22.5 M. 17 ] j ; | 
- watere heturce ‘ 22 ‘ 8.24 
to a temperature between 1700 and 540 TB2B > 38.900 83370 20:8) O17 +a | 
1750 degrecs Fahr. 34,360 84,480 23.5 Oo. T. 159 24 
Average 39.580 87 orp 22.2 4 : 
The results given in this paper are rB 1 3A 80,280 11 M.1 lagged 163 8.64 
mB iB 40,490 64,780 5 M. 1 lagged 6 
only a few of the many obtained but rB1 7 42710 781910 ) M7 ven ee , 
» 68 rB verag +] 74.65 5 = . 
are representative ol the lot. I i >A A ; — ) ~ ab ~ p , ‘ 
,- I<,7 - ) SG ieee . 
Series No. 1 includes metal which was ao B 90,600 ate ( O. T Jagged ) as 
: 8B 2§ 2 5 0 #3, ) - e Jagged ; 0.5 x 
made up in the McCook field foundry, Ingot 60,93 85,490 M.7 Taswed . + 
7 | : : > " 
ising a hardener cont: — se ) TB2B 53,990 83,630 21.5 M.1 lagged 7 , 
using a hardener contammimg copper, iron, } 43 290 7) 24 126 
° , , => eek a 6 
aluminum and manganese, which was also 620) TB 2B ) 71,9 O.S.G. Jags 
a { 4 5 69.4 . 
prepared in this toundry The general a ' 
procedure in mixing these melts was to rR 1A g 79 64 M1 . 
charge the crucible with the required - rs 6.000 67,39 16 + : : ‘ 
_ s 6 ‘ 

amount of copper and hardener, with a rB Average : 65,8 7 . : 

rB tA 120 > 

liberal covering of! charcoal. W hen the rB iR 4 — 65 as 7.6 

copper was melted the zinc was pre- = . 77 68,68 M.1 , 1.8 | 

i] veTage 8.251 66.66 4 8 > 
heated and added piece by piece with rB2A ; $240 65.4% 6 0.8. G. Granul 8.34 
‘ 366 rRB2A 6 30.6 <9 70 ; 2 on 
thorough _ stirring The tin was then rB2A . ‘ Py 0 O. S. G. Granula | 
: . < 4 »7 06 5 O.S.G. Granula 
added and the mass allowed to soak tor A. — Average 60 64 ) 4.8 Granular | 
. o7- “ 5 ~ 6? »? : - | 
about five or ten minutes The pot was rR 2B y 71) ~ . 6 ; ont : = 2 . | 
R>? a : ‘ ° — ' mranular 

then pulled, thoroughly stirred, skimmed R + whe. s 69,5 29.5 M.T. Granular 

< \ ive 18) 68.29 ry ’ 

and poured PB2S 1 2 77 M.1 C “ | 

Tr > ‘ 1 PB 2S 2 19 69.370 5 \ “ener | 
Series No. 2 consists of melts made &TB2S.& “et a ae Granular 
2? tes - < 4 Granula 
up of ingot purchased from the outside 4 25 Average , 64.6 30.0 
-s ngot , 76,91 »? \ 
The general melting procedure was the 7 squa 5 8.19 
same as in the case of Series No. 1, rR \ 62.26 M1 » 
: 4 , . ’ juare 
except that the metal was already mixed 4. h- 67 U2 M. 1 Diag 
= 76 Flaw 

and no additions were made rB Average 67.94 x 

: . > . rB 1A , ) . 
Series No. 3 consists of melts made $22 rR IR ; ‘ : + lagged | 
- " - , ; : 7 ’ : . lagee I | 
up from another lot of ingot purchased 4, . , 62,330 M. 1 et 
from a different source The melting rR vy = ; 8 a | | 
. ° 21 ' =" em Jager ! 
procedure was the same as in series Af + 65,6 > M. 1 lagged 
68,311 19.5 } : 

No. 2 ‘ TB1 Average 58 ‘7 lage 
i : rB 1 >A 42 OH | 
The results given in this paper ar rR oR ~ Cupped | 

» 4 » ba P . Cupped 
presented in three tables te mA a 75,840 2 M. 1 lagged 

, Average 56 22 
Table I gives the chemical analyses ~ oo 60,49 M. 1 Diag | 
of all of the melts, and also the pro aoe rB a oe 70,54 M.1 loner 
? , sha ~ 6 M. 1 Diag 
portion of elements, as mixed, for the rB 2A Average 69,360 > 
melts made up in the McCook field ‘ A +4 o- 21 0 ~ Jagged ee 
? , <b 90 f.3 agged j 

foundry ' rB2B B 26 6 M. 1 Dia g 

T 3 2B Average 70,540 $.7 
. gives neg data r all rB 2 eR : 8 
Table II gives the melting data for a rB 2S - M7 Ske 

of the melts , rB2s 69,2 M I lage 
_ . $35 rB 2S + 73) 4 I lagged | 
Table III gives the results of physical rB2S Average : | 

tests. These are given in some detail in 7 t $4.82 71,8 5 M. 1 pee 

Average small test bars sting > 
order that the degree ot umiormity ot XK 19342 eight po “34 I | \ 
the different methods of casting test bars ~ I Middle I O. T Outs rd; O. S.G O Gam 
le 1 he t v 

may be fuliy shown SI oe gpl oie , . | 

\ consideration of the different meth Se 
—__—— ods of casting test bars used these 
experiments shows that the results . 

Table Il . No. TB-1 ms 50s 

| attern No. Js are ly 5 . | 

Melting Data of the Heats are always extremely 

Time _— I . low, his is particularly true of the 

; - . prin a ~~ Re — = r pe i | elongation, The results are also erratic 

‘ e le OU ol scrap nours aeg *anr icg int 
- ea 3 : and unreliable This agrees with the 
~ <4 gna - S A | experience of many who have endeavored 
) 27 none 2% S | , 

| to use this method of casting test bars 
\ 2 129 1 ne s 7 . . a , 

; = 8 4 | which, although satisfactory for alum 

inum and red brass not satisfactory 

4 ) none 7 7 , 
: ~ = be 4 | tor a metal of high shrinkage, such as 
. . ; | 50 175 7 manganese bronz« 
This melt ide up in three meltings of 100 pounds each, the first being a ew : : - 
metal and the other 50 per cent scrap from previous melts Pattern No. TB-2A4 also gives low and 
b Protecting tube |} through but temperature judged by c flare to be 7 | rate T . 

1750 degrees Fahr. when pulled from furnace and it was poured nediately Crratn x sults rhe reason tor this Is 
' perfectly evident in that the '%-inch 
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veb is not sufficiently heavy and freezes, 
thus preventing proper feeding action 
trom the riser. 

Pattern No, 7B-2B has been found 
in all ot the tests made to give uniform 


ey idence e of 


values \s 
the 


all 


uniformity, three bars from 
melt No. 540 furnish a fair 


No. 7TB-2S also 


which are 


exampl 


gives unitorm 


be lieved 


fictitiously high, as, for example, 


93,000 pounds per square inch obtained in 


melt No. 568 

Che test specimens prepared from in 
gots in accordance with the specifications 
give results which are more nearly in 
accordance with those obtained from pat- 
tern No. 7B-2B8 than any other method. 

The test specimens cut from the two 
castings shown in Fig. 2 give an average 
result somewhat lower than the figures 
obtained from pattern No B-2B. It is, 
of course, well known that the physical 
properties vary throughout different parts 
of the same casting, so that no one test 


the 


Howe ver. 


bar can represent physical properties 


in a casting choosing a 


method of casting test bars, it is desirable 


that the results obtained should be some 
what comparable to the average physical 
properties of the general run of cast 
ings 

Pattern No. 7B-2S gives results which 


are so much higher than the average 
obtained in the castings that the designer 
would be seriously misled if this method 
were adopted 

It is interesting to compare the metal 
in the three series onthe basis ot the two 
methods of casting 7B-2B and TB-2S, 
Considering first the results from pat- 
tern No. 7TB-2S, melt No. 568 shows 
93,000 pounds per square inch, with an 


elongation of 21 per cent, whereas, the 
other two series would each show about 
70,000 pounds per square inch, with 30 
to 35 per cent elongation. Thus, melt 
No. 568 would be judged far superior 
to the other two. 

Considering the results from pattern 
No. 7B-2B, melt No. 568 shows 84,000 
pounds per square inch, with 17 per cent 
elongation, whereas seri No. 2 shows 


69,000 pounds pet inch, with 26 


square 


per cent elongation, and series No. 3 
shows 70,000 pounds per square inch, 
with 35 per cent elongation. In other 
words, on tl basis the metal in series 


sho to be of equal quality 


with melt No 68, the only difference 
being that one 1 ardet than the other, 
and seri No. 2 shown to be rather 
inferior It would thus seem that, while 
some metals show good properties when 
fed in the exaggerat method of pat 
tern No. 7B-2S, yet when put in com 
mercial casting where this amount of 
feeding is impossible, the results would 


Satistactory 


No. 7B-2S is 


not be as 


Patter 


of methods being employed at pres 


Cart 
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ent \ 


ployed by one company is to cast a block 


more reasonable method em- 


about 4 inches square and of the desired 
test bar length, to the bottom of which 
are attached two or more square cou- 
pons tor test specimens. The objection 


to this is that it is very difficult to make 


a straight cut 6 or 7 inches long through 
metal 7g or 1 inch thick on the ordi- 
nary band saw, especially in a_ hard 
metal like manganese bronz« The riser 
in the case of pattern No. TB-2B is so 
proportioned that, although the web is 
only ™%-inch thick at the point of join 
ing to the specimen, the riser begins 
to taper immediately, leaving just enough 
room ior a saw cut, and the riser is 
further made sufficiently heavy so that it 
holds enough heat to prevent the web 


from treezing until test bar is sut 


ficiently well fed up to give uniform 


] 


and dependable results Che test speci 
men may then be cut from the riser in 
the foundry and the fin ground off, so 
that in the machine shop it is only neces 
sary to turn off inch of metal 
i ul u a. ’ ka < 4 J Yi BRA AV EE 
rm - y va 7 
Come Vown Uold 
Ou Formerly we lighted our 36 
inch furnace with wood and the first 
iron was hot enough to pour the thin 
nest casting in the shop. We have 


installed an oil burning equip- 
the frst 


re cently 


ment and we have to pig 

400 or 500 pounds unless we happen 
to have castings that are not of mucn 
consequence We pou! about 6 tens 


a day, castings ranging trom one to 
6000 pounds The torch is applied to 
the breast hole for about 25 minutes 
or until the fire shows red at the 
tuveres [C'wo hours later the wind is 
put on and the bottom dropped in 
about 1 hours. Charges are made up 
in the proportion of 40 pig iron and 
OU scra 

Answe? Vithout a personal inves 
tigation it would be rather difficult to 
sav why uur first iron comes down 
dull Oil irners are used extensive 
ly for ligl g cupolas and so far as 
we are aware are giving satisfactior 

rlowever, can tell you what prol 
ably is the cause of your trouble. Your 
bottom sand iy be too wet or you 
may be introducing the burner flam« 
through the tap hole after the bt st 
has bee made up Judging 
your indicated melting speed, 12,000 
pounds 1 ] hours for a 36 inch 
cupola, your melting practice is all 
right this is also borne out by the 
statement that when you started the 
hire with wood the first tron was hot 

Che sand forming the bottom should 
be drier than sand used for molding. 
When wood is used a good hot fire 
is assured all over the bottom before 
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the coke becomes ignited; consequently 
the bottom sand is perfectly dry and 
hot before the first iron comes down. 
With the oil burner this is different. 
The flame enters the small tap hole, 
shoots up on the inside and the coke 
immediately on the botom, except for 
a short distance in front of the tap 


holes, does not light When the first 
iron comes down it falls on a cold 
bed and naturally cools 

After a few hundred pounds have 
me!ted the coke on the bottom is 


brought to a red heat, the bottom sand 


is also heated and from that point on 
the iron is hot enough 

lo overcome your difficulty, intro- 
duce the burner before making up 
the breast. This will allow a sufficient 
volume of air to enter with the flame 
to ignite the coke all the way across 
the bottom The breast can be made 
up after the bed has burned through. 
The fact that two hours elapse be 
tween the time you light the furnace 
and put on the wind also seems to 
indicate that your fire is choked for 
want of t With the breast and 
tuyeres wide open you should be able 
to put the wind on an _ hour after 
starting the fire 


well also to check up 
\ 30-inch cupola should 


on your tan. ‘ 


melt about 5 tons of iron an_ hour, 
and since it requires about 30,000 cubic 
feet of air to melt one ton of iron 
your fan will have to deliver approxi- 
mately 150,000 cubic feet of air an 
four or 2500 feet a minute 


Plan Live Programs 


The Pittsburgh hapter 


can Society for Steel Treating has 
planned an extensive and _ interesting 
program for the coming season. The 
October meeting will bs featured by 
an address by President Carpenter 
of the E. } Houghton Co. on “In- 
dividualism vs. Socialism.” In No- 
ember Professor Sauveur, Harvard 
University Cambridge Mass., will 
speak 1 hea reating steel Prot 
nm. § Moore, University of Illinois, 
Urbana 11] will liscuss fatigue test 
ng and resistance o 1 t us a the 
December meeting 

Robert B Ferguso1 s now the 
sales representative oft The Buckeye 
Products Co northet Ohio and 
Michigat Prior to his connection with 
rhe Buckeye Products Co Mr Fer 


s 


this 
the Hill & 
formerly acted as 
The Buckeye 


for a period of about 10 years 


n covered territory as repre 
Griffith Co 
representa 


Co. 


sentative ol 
He 


ttive 


sale Ss 


tor Products 
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Bill Reviews Some Gear Maker’s Problems-!\ 





HERE YA 
ARE Boys 





Wrat Do You Say. 7 
a -¥ cy ‘ » oy } ¢ 
> wd . 

ASSING a down-town cor Innocent and unsophisticated, brought to offer tor sale ar gathered in t 

ner the other day, the same up with the children of nature un helds and the fore I travel a 

being Labor Day, a legal the wild fastnesses of the Ro mou ind I merely charge a nominal price, 

holiday ind therefore l i tains he had 1 ( ed le iwak ust suthcient to « l Nl¢ to meet 
on which e art rbidden to engage iz upon his entry nto civilizatio lv modest exp: ; oO t iy to 
n any torm o ra 1] »¢ ipa 10n, B He discove 1 that vitho none the home of 111 ers 
and I were attracted by the sight of mat could neithe eat no travel i He then ent ed to 1 long la 
a crowd of m« ipparent paying the is he never had had a yportunit rangue on the seases arisi 
closest attention to the remarks of a ~ learning the white man’s ways om an impur lood s ) ulmin 
gentleman mounted on a small table doing work, he was confronted with = ating in the displ 1 bottle « 
or plattorm the er of the crowd. the startling and painful alternative ‘ining a da iid guaranteed 
Drawing closer v ckled to sat t begging starving. Thank heaven. to cure anything n specks before 
IsTt\ uur cu sit ind presently yatn gentlemen 1¢ never vet had been the eyes to gro £ ( nails He 
ered from his remarks pitched in that forced to sit on the former horn ot was prepared to off 1 limited num 
peculla I { rie s lly issociates the dilemma and it thos go rd people ber o! these Ott ~ containing the 
vith Plyn 1 Ro B Hill, The in front of him had as much sense Elixer of Youth the insignificant 
Spirit oO 6, and 1 Old Home as he was sure they had and if they sum of one dollar a ttl r six f \ 
stead, that the orator had been cap took advantage of the opportunity From a perusal of vital statistics 
tured by wild Indians while yet a which presently he intended to set and claims frequently made in the 
child and had grow ip as a membe before them, why, then, he confidently newspapers published in this city I 
of the trib He had tound favo 1 expected also to avoid the second had been under the impression that 
the eyes of tl hiet medicine ma Entirely by accident he had been possibly with one two exceptions 
who had imparted to him all his s called upon to exercise his knowledge this was the healthiest city in the 
crets including the proper method of 6; nature's. remedies in one of the United States; but ym the manner in 


ccmpounding remedies from the roots, 


varks, herbs, gums, berries and _ bal 
sams scattered so prodigally over the 
face of the earth by the great mothe 


done his work, that upon his deat 

the speake had eel elected to fill 
the vacancy He might have held the 
position indefinitely, but one dav while 


looking through some of the old man’s 


possessions 1¢ amie icTOSS i sma 
photograph of a lady with a child. He 
recognized his dear mother (tremolo 


then a ba 


stop) and himselt 


mediately he had been seized with an 


uncontrollable impulse to seek his ow: 
pe ple im the OM , his childhood 
and despite the most intense grief and 
trantic eftitorts O1 
the part o 
idopted people 1 o 


Oo AnNO 
P> GEAR 


‘ . 
mtier posts of the Far 


We st 
had 


apprec! 


and the 
gratitude of the people been ex 
and 
] 


pressed in such an itive 


tangible manner thi had suggest 


to him a method of paving his ex 


venses ind it the Same time conter- 
ring a boon on suttering humanity 
“Understand me clearly, gentlemen,” 
said he. “This is not a money making 
ropositio | neither have the desire 
wr «6the: «inclination to capitalize the 
misery, t ears and the suffering of 
diseast de 1umanity My early 
liie was spent among those who hav 
no conception of the importance of the 
ilm Phe gredients ) 
the hich I now im about 


















which that crowd surged forward and 


snatched the bottles It precious elixert 


| am forced to the conclusion that 
whoever compiled the vital statistics 
] - + . | 
must have bee: erro! After al 
wing the usual 75 pr cent discount 
for the tone ad 1 by the news 
papers mm ~oost t old ho ¢ tow 
1 ] 
I still am afraid t they exaggerated 
when discussing ivgien ynditions 
Taking that : i typ | maee 
aking that ¢ is L typicdi ¢ 
section of the pula yn | snouild « 
nelined to say offhand that this should 
be a great t vhich to id at 
undertaker’s convention 
After he had supplied the wants ot 
the multitude from an apparently ine 
Ist ) p l 
I that 
the stor 


c held up 

| 1d im 

ed ittentio 

vh he said a few 
( iding words 
Fat to the west 1S 


desert land with 





set out a ew 
, , 
montns previously 
to satisiy the d 
tates of his heart 
B Isiness of! hold 
ng one hand over 
} 1 
nis cigar pocket) 
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HERE, NOR 


737 


HEREAFTER snow, the 


its mountains of 


Spanish 
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Sierras [he warriors of the tribe 
which had adopted him, lived and 


hunted in this land from youth to old 


unknown 


age. Sickness practically was 

ind except through accident the war 
xs had to wait until extreme old 
ue unlocked the portals of the happy 


hunting grounds. They lived a healthy 


sutdoor life. ate as occasion offered, 


wherever night found 


slept in the open 

1m and slaked their thirst at the 

1.1 ‘ 1 » } 

sure sparkling rilis, heavens own bev 
erage prepared by the hand of God 
iimself to nourish and invigorate man 
kind 

Hlowever t vas ditterent vith the 
squaws They lived and slept to a 
erta extent under cover ind there 
T thev suffered 1 a neasure tron 
those peculiar ailments which. afflict 
thos who live in civilized commun 
ties; coughs, colds, hoarseness, asthma 
yronchitis, whooping cough and_= all 
diseases of the respiratory organs, the 
est, throat and lungs. He was happy 
to say that his old preceptor had com 


remedy and if 


taken im time 1 preventative tor an} 
§ the ills enumerated It is not 
yrepared yuulk, it could not be pur 


lett th town t vould re npossib!l 
t S¢ ire t al inv price He had a 
nited quantity with him which he 
\ vould Mass ut to the vudienc 
t nmrty ents lor tiie small ott 
three , mnne dollar yT e dollar to 
t large bottle, six for five dollars 
H iad no need ot npressing the 
n ssiti fa suitable remedy ) those 
it ng tron inv form of disease I 
th respirato organs Chey realized 
‘ miditior ind no urging vas 
ecessary on his part; but he did wis 
xhort those vho thought the 
( vell to make i care 1 selt i 
Ivsis Dube losis the great Vv hite 
plagu vhich claimed its” victims ) 
t ms ever vear trequ t] Vas 
ilded only ) i slight ugh (one 
rottle ) the remed take it t Ss 
t might « he mcans sa + 
] ! navy t Tt son 
] t t tl k 
t - I lolla iat } i 
‘ 
( said B Let ou vet 
) I \ H 
| . k 
d | es is 
the ind ' . oo - 
yu I list to that | 
) I I feel \ \ tna 
1a tou ) \ t 9 ro 
¢ ) I hous i1ds n t tna 
+: ! ( sti < ‘ j ill 
iso | i exp t 
~ t ) re s1T ‘ l¢ thr 
tt Tt irta | said 
i ) it to get the last hap 
te +} it , it . ‘ | slIS esse tt 
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your mind. I know you never would 


rest easy in the grave if you had 
something to say and had been nipped 
off before you had a chance to say it 
It is not that I am so anxious to hear 
the story, but I don’t want to have 
your ghost come tracking soot and 


Core SweeP | 


























| — | 


ES 


Ht 
THE 


NUMBER Of} 
RING WILI 


HO! 
DEPEND 


i~ f 


ON 


SPACING 
NUM 


BER OF TEETH ON THE SEGMENT 
ishes into my bedroom some night 
the uture and have to lose i good 
light’s sleep while you sit on the bed 
post al d talk about geal wheels 

Departing for the moment,” said 
Bill. “from the abstract and coming 
nignt down to a concrete instance | 
shall tell vo bout the method adopted 
rr making a set of gear wheels which 
) ill pract i purposes WasS as i 

is a gear molding machine and 

rie l } | ifterward idapted to 
nak small plain spur wheels Uhe 
set f irs to which | refer rang 

dia ter from 5 to 10 feet, doub 
> ira 1cl¢ ‘ , lal heli il t eth | 
nly ) ist Fe, to make it r 
patter! 

As i le matter 1O i wt 
g S ) the questior 

t o st and in this p 

i sta ) count of the r¢ i 
sha ) t etl the st ol t] vat 
tern actually was prohibitive. A second 
facto largely responsible the 
method fi \ lopted was t tl 
train ears d to be ready to stal 
lation mill at a= give time 
vhich precluded the possibilit mak 
rie itterns Phe bos pat 
tine nost cle n lad 1 h s ever 
rad the leasu é ) york v t 1 
voted son t thought to the 
Suprect il | Ived the T en i 


manner that 
perfect gear whe 
pattern making 

The 
prised two hali-g 
teeth bl 


nificant 


each 


resulted 


total 
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in a train ot 


els and at a cost for 


that 


was truly insig 
pattern outht com 


ear blocks with three 


ck, 


on one spacing ring 

one cope and one drag sweep, on 

corebox for the arm cores and an 
other corebox for the center core 

“After the plan of procedure ha 


been decided upon, a cope sweep Was 
made and sent to the foundry \ hol 
was dug to a suitable depth in tl 
foundry floor, a coke bed and vi 
pipes were set ind = afte i spind 
seat and spin lle had ¢ idjust 
ind plumbed in the center, the hok 
was filled with sand and nmed flus 
vith the floor level The ype swee 
the: Was ittached to the sp ndle and 
used to sweep a bed on the floor co 
respond ng to the top lace ol th 
Wheel and extending far enough bs 
yond the circumference to act as 
beat ng tof; the cope The cope wa 


set on this bed, r 


nished 


immed, 


ott il up o 
2 sss 
stands to be skin dried, which however 
' +3] } | | 
was not done until the night befo 
the wheel was cast 
“a the meantime the natter 
1 Cine leantime le pall 
ers had been busy on the remaind 
ot the rigging and by the time t 
, ] > } ] , ; 
nolder had the role dug wall 
, , 
time to a size that would give 0 
1 toot clearance all around to p 
vide room tor ramming and _ rodd 
the teeth properly, the segments 
taining the teeth, the spacing ring a 
the drag sweep were ready i S¢ 
to the foundry The spacing, or lo 
iting ring is the distinctive feat 
: ' ; 
of this process and lik early a 
mechanical ipphances which have 
given the greatest satisfaction it is ex 
: , , 
tremely simple Those who have en 
=e th nasent yment atat 
prove trie usual Segments \ l oO 
tw ) more teeth tor mal ing y ' 
\\ l t il I lian InyY mx CdlS 
, , 
know how extremely slow and anno 
+] ; f ost, +] 
re S he ro ss yt S¢ ny 1¢ sep 
ments so that the last tooth will co 
de th the first atter the segment 
has ree tried ill iround § the circle 
| evel have See t Ine ippare t] 
T ght T Lite first tT i ) T é i l 
ths 7 TT showed the 1 1 ‘ ‘ 
h only had O/ teeth vhere « ~ ) 
ive iad O68 
sv the use of the spa y ring. this 
vuess \ rk 1s ( nit ited rT I t 
oes the ring should va » fractio 
ot il inch the corresponding teet 
vill only ) iffected slightly ind th 
error \ ] ft be i ent tated is tn 
, , i 
naking oO! the vine yrogresses i 
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annoying teature tha uwavs de Vt 1)s 
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September 15, 1921 THE FOUNDRY 739 
wheel, the ring was made in the usual select a multiple of the total number and if it is adopted by two th 
manner by gluing segments together of teeth that will bring the last seg- foundrymen in the course of a year it 
and was turned in the lathe to finish ment out even or at most with an vill constitute a record.” 
5 feet 10 inches outside diameter and overlap of one or two teeth 
5 feet inside diameter. It was made “After the hole had been dug to the A 
2 inches thick \ line was scribed on required depth, the spacing ring was Annealing Alu 
the face of this ring using a radius laid on the bottom It was sup Aluminum castings such as oil pans of 
f 2884 inches a : ort f, tcke enace under : ; 
f 31% inche \ milar line was ported on four brick paced approxi motor cars are somewhat difhcult to weld 
¢ on th lavout of » wheel mat n eau setan , TT! ; ; ‘ 
cribed on the layout of the heel ately an equal distance apart The whe broken, owing to the liability of 
! dial lines dray , * cen- drag sweep wi: her djusted on t , . , , 
ind radial lin drawn from the cen ig eep was then adjusted 1 the the part drawing out of shape while 
t yf each tooth. The poi ‘here spindle a1 slowly ung arour al . 
oe of can th Che points where p e and owly swung a und a cooling, or cracking owing to the locked- 
these lines intersected were then trans- fording an opportunity to locate the : Re ; : 
: ' ; i , . : ns i's up stresses, according to Autogenous 
lerred to the corresponding line on the ring at the proper height DV a wedge , . . , > 
= ei fs - — B : © Welding, published by the Davis Bour 
spacing ring and by the aid of a on top of each brick. A suitable mark ‘ . . : 
' : yh ; nonville Co., Jersey City, N. J. If the 
wooden jig l-inch holes were bored at on the lower edge of the sweep served Ane : 
part changes shape much it will be im- 
every second nai Short wooden to locate the ring in its proper posi : a oP 
; : : possible to reassemble it, and if held 
plugs provided with a handle at one tion in regard to the spindle. After hogs #2 
7 rigidly to a steel frame while cooling so 
end and a shoulder about half way, the bed had been swept and the sweep : a ae ; 
; ‘ ‘ as to maintain the original form there 
were used in these holes later for lo- removed, the ring was anchored firmly ' : k 
: . is danger of cracking 
cating the pattern block on the spac- by a number of 6-inch spikes pushed ; 
; . , , . ‘ ' One of the most effective materials for 
ing ring. through holes provided for that pur 
or ‘ ‘ ] ng reheate luminur ~astings 
‘The tooth block for this particular pose. insulating preheated aluminum castings 
: ‘ 2s ew. = : 
“ ’ ) 9 ‘ S$ hil ( yr 1S 
wheel was provided with three teeth The tooth block was guided into ind preventing cracks while cooling 
designed to form two sand teeth each position by a slot at one end which 5 
time it was moved and for that rea- fitted around the vie and which YA JEE 
\ Your Lio YT 
16 OUTA Uw ys 
e “335 * ies =~ 
A 
(Gene ~~ ‘tm 
s ot ic 
YOU PROBABLY HAVE NOTED THAT WHAT'S ON A MAN’S HEAD ATTRACTS MORE ATTENTION THAN WHAT'S IN IT 
son it only was necessary to bore a permitted the pattern to be drawn dry soft-wood sawdust The sawdust 
hole in the spacing ring on every away from the sand teeth in a horizon- should be used liberally, covering the 
second radial line leading from the tal direction The plugs previously welded casting to a depth of, say, two 
centers of the tooth. Had the block referred to were employed to hold inches. If dry it is an excellent insu 
been provided with two teeth and the rim part of the block in position lator, and if the casting is quite hot it 
therefore only capable of forming one while the sand was being rammed in jg likely to take fire and smolder slowly, 
sand tooth at a time it would have the teeth. \iter each pair of teeth thus extending the cooling period con- 
been necessary to bore a guiding hole was rammed the plugs were removed, siderably. An aluminum casting so treat- 
at each radial line intersection. From _ the block withdrawn, swung around to eq will be annealed so soft when cooled 
3 : > > he c > > sitior loc or arly 
this it is apparent that the number of the next position and located properly  ¢hat it can be bent without fracture. 
Se Bn eal ue seietillies = anine . - to din om ant 
holes in the spacing ring is dependent by dropping the plugs in the next set In thie connection it is of interest to 
he her ; e » hloc 7 ol] it > “j ir ” , 
on the number of teeth on the block. of holes in the spacing ring note a method employed by coppersmiths 
“ee : “ . wins 
ircumstances ‘rmine ; ave seen al ( ‘ of that ' 
Circumstance will determine the 1 have een an adaptation of tha to anneal large copper and brass sheets 
most nveniet number e » idea in only two foundries situated in 
most convenient number of teeth t , titi : lries I and keep them flat. The same method 
taste n the block The helical teeth widely separated parts of the country,” , . 
sas a Ss So ‘ : t ‘ _ ; used for aluminum and monel sheets 
aia ae a ee ae miter i ; hae ‘ften hay dere : 
A ¢ aray 1! towal tn en r and Said, ant ten nave \\ 1dere ‘ . 
sin wn in toward © conn ' : ' After being heated the sheets are laid 
therefore two teeth vere the most why it has not een adopter to a : 
; id ; te ; : ; ', between dry pine boards aad left to 
that coule be made at one time; on greater extent \ rounaries in gen owe . 
t ; see - cool. The boards are excellent heat in- 
some of the wheels it was possible. eral ‘ 
; ; aoe sulators and as the wood chars and 
to make oniy one tooth at a time That is one ot the seve vonders : je 
: , eer hs smolders for a time the slow combustion 
Where the teeth are drawn vertically of the world,” said Bill Let some , ; :, : ri ; 
x ‘ . neips to maintain the heat ne sheets 
1s in ordinary practice, the tooth ea cuckoo in New York decide this vea i :; 
, ‘ , : cool very slowly and when finally cool 
mav contain any number trom 93 to to wear his Nhat ¢ ich irrower 1 Te “i i _ — 
, , ' wi ve found sott and ¢ ily bent 
12 teeth Any molder who has at the brim that it was last year and ° : 
tempted to set a gear pattern back in before three months have elapsed every a 
. , : ' P ss oa The Barkay Co Ini Jamestown, 
the mold after it once has been drawn ree and independent voter from the 
1 , , . recently purchased th rests 
knows that the teeth are bound to Great Lakes to the Rio Grande will N. ¥ ecently pur ; e interest 
- ; = , ; ; fairbanks in the .Fairl = 
shave the sand going down. There- be wearing a little hat with a nar tI W. Fairbanl . ie Fairbank 
, | | ; . Art Bronze Works of that city and 
fore, when laying out the tooth seg- row brim; but let some foundryman I c ni ity 


used in conjunction with 


the spacing ring, it is advisable to 


get up a rig or a machine to improve 


iditions in his’ foundry 


incorporated for the manufacture of 


nonferrous castings 








Routing Systems in the Pattern Shop 


A Plan Responsible for the Increased Production in Closely Related Depart- 
ments May Be Adapted To Fit the Peculiar Conditions Obtaining 


in the Patternmaking Department 


NTHUSIASM in the 


of the sev 


appren- 
tice entering any 


eral crafts requiring special 


skill, often is of short dura- 


tion this generally is due to the acts ol 


thoughtless persons who never consider 


ties tli 


} 


the possibili iat may be attained by 


| } +¢ . ony? 
continual striving toward the betterment 


f the craft. Enthusiasm more than any 


: ' _ 1 
other one thing surely and fully will 


1 1 | 
these possibilities; consequently 


develop 


it should not be discouraged 


The evident progress made in the pr 


duction of castings should be an incen 


tive to the one engaged in patternmaking 


to plan and develop new ideas; to re 


arrange and in some cases discard old 


nie to speed up and keep pace wit 
the rreat change in the’ processes 
molding resulting from the increased use 
f molding machines. | would encoura 
apprent in patternmaking to \ 

i ( trie p b I S t the i ind 
pecome 1 master! I the irt thus pre 
{ yr himself tor responsibie pos n 
1 thie ruture 

/ ernn ly 
( erm peattern 1s applic 1 1 devi 

usually made ot w vl ) metal hay 4 

e general form of the nished casting 
with possibly the addition of core prints 
sim larly the cratt S Ca led patle 
making and the artisan a_ patternma 

i e ef ient e craltsman mus n 


ing, machine molding, sweep work, ske 


remaking 





d his own trade which requirt 
accurate, clean-cut work and nicety of 
nish. Few patterns have more than a get 
eral similarity. Special features involving 
cal il and stant] varying method 
of uct make th work {f th 

patter iker ex mely interesting 

| 1¢ i ( ree rd Oo! t 
modern ¢ ption ot the art of founding 
is dited to England between 1345 and 
1355. In that early time a piece of work 
Wa designed and often carried thr Q 
t mpletion by a single individual, w 
took up in turn each of the processes of 
designing, patternmaking, molding, cast 
ing and machining. In the natural cours« 


ot industry, specialization was developed 
more and more as its advantages became 


1840, a 


general divi- 


BY B. RUPERT HALL 
artisans was effected in which 
took his 


requiring a 


sion of 
place as a 
skill 


unlike any of the others 


1 1 

the patternmaker 
learly defined artisan, 
ind knowledge 


[his specialization still is taking plac« 


until there hardly remains any require 


ments formerly demanded of some of the 


cratts 


In patternmaking there is great room 


tor the ntroduction of methods in 

‘ vork for speeding-up  productio 

it app tly specializa 1 ma gl 

era m has no een worked out th 

mpletion t the patter \ series oO 
processe dist 1 themselve st 
| ( th dey i ments I d 4 ng 
lratty patternmaking, foundinz, and 

, ling nm nean t con 
munica vtween men engag ( 

( nat * Ls 

ides i \ | du l n i l 
lra ¢, a working knowledge of gcom 
! i g 1 sense otf proport ind 

derstandin tf the strength and pro 
| ties I mat ils i general acqua 

nce WW nachine ] in ippreciat 
I the : Vv \ t the foundry in 
ind t m st quick, accurate judg 
ne ind urcetulness ind a keen 
Visional ( ept l rT tie ] oduct. 

\ ttern } \ ( n ick It any mate 
ria cil a \ 1, VaX Aste I pa©ris 
inie 1c! Substance Vin 1 iS 

‘ read t change t ft n I 

i .) ( 1s ] + d termll | la ir ¢ 

t t n re I 1 I 1i¢ | 

tine l I f castings required 
\VWhere many castings are to be mad 
metal patterns usually are employed 
| Ta nstructed, from whi 
] me pat s made, 1s ca l 
ma ( ] er! i | Since Im¢ il k 
mn oli ot patterns ust ( nad 

vel Z¢ i \ Tor t] s nkag 

DT jue tine ister pa ist 
rad lou Vcorsize oO is t ratte 
nake \“ say nade to doub : nk 
Freque s des 1 to make a meta 

aster patter usually when t neta! 
s thin, form is intricate. and vooden 
naster may become damaged. The meta 
naster 1s made from a wood master in 
which allowance Ss made for tripl 
shrink, th rst in the cooling of the 
netal maste ¢ sec id 1 the ¢ ling 


f the metal working pattern, and the 
third in the cooling of the 


self. Skeleton 


tern sections, may 


casting it 

patterns, sweeps and _ pat- 
o 

be used to advantage 


especially in the making of large cast 


ings or simple ones, such as flat plates, 
plain cylinder, etc. In the mold 


blocks, 
for a flat called a 


skeleton 


the mold, and the 


plate, an ope 


pattern may be 


Iraime 


used to make 


sand enclosed by the 


frame swept out by a= sweep. slid 
ing along the frame. This saves much 
material in such cases of simple forms 
The same principle can be applied ire 
patterns otf various shapes where the siz 
I the w e pa | ind n 1 lend t 
self to touching up after the mold is 
made. The skeleton pa 1 is recommend 
d ll ca vn ( l \ is l Ss i 
required 


e 3 crnmakte pe i 

Ss a worker 1 W l. The w 

mmonly iscd_ f vatterns é 
pine \ 1 IS ser ib] ind ea 
W ked. Because } loes rk 
an ethcient patternmaker must be fa 
la! wit the Cal ind us la l 
machine t : n t exp \ 

irving, and must vell nf n¢ 

n rhning 1¢ ture I ( ra 
mate il ind t l il I ist y 
is wel 

| convert tive engines S flat iwihg 
nto a form re nbling the na d 
ict the patternmak nus ive nagina 

ind crea vi i \ ( ck in 1 
lerstanding of mechanical drawing t 
the usual practice to use scale drawing 
to facilitate handling and filing, but so:ne- 
es a full size drawing is used to " 

\ 1¢ ippearan I tine ) ts 
In othe nstances a se nal view 
some intricate part giv ereate ' 
ness. Simple patterns often ma ! 
structe 1 di ectly I n th ) if 

l s not usual, especia s 
shops, tor the patternmaker to il le 
Ipo! » design a isting suita)l] 
ertain machi parts. In such case 
ecomes a desig ind must know 
rinciples m Mn desig nvolving 
practical application t geometry, trig 
nometry strength »f mat " 
ibility to give an artist and yracetu 
ippearance t form t the part I 
principles o Iding and coremakin 
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should be thoroughly understood. Intern- 


nal stresses due to shrinkage and con- 


traction give the  patternmaker = in- 


teresting problems, the solutions of which 
the application of 


are obtained only by 


the science derived from the combinations 
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ress from giving some thought to work- 


741 


to be effective in his work also must be 


able methods that, if perfected and familiar with the foundry, machine shop 
adopted, would place pattern production and drafting departments 
ym a level with that secured in other The products of the pattern depart 


closely related departments. Efficient 


duction depends upon getting the 


pri )- 


best the 


ment are not produced in quantity, hence 


general plan of the department or- 


























































































of theory and practice. Where such — 
strains are apt to occur, they are avoided 
by the introduction of cores or cooling DIAGRAM SHOWING ROUTE OF ORDER FOR WORK 
devices. At times it becomes necessary Order ‘ssued by | 
to distort the pattern so that the casting \swwertn fend ey 77? 
in cooling will warp into the proper Order Reporied Compe[ed, || Loner Reported Campleled 
shape. | | Origina/ py oP Orr — eWay SAder | 
Co-o eration Ne essary OE oe —— 4 
p . u | {|| 
Molding machines and special equip- 3 = - ae | Asst Sup. 
1] T s ar ’ ork oO » ci1Ce & 
ment : f . gee W ‘ sh os be ¥ IS |Z (Materials Room r toPrepare Stack order o , 
considered as caretully as the machines | OS CE FEDOF, 
™ 
used in the construction of patterns so Work Anayzed SI gLfock A eparea Vioree Nock ecard | \Conpketed Orders 
that the foundry limitations will not be y fd ——Preabeton As i} ow “we 
isreg: - or overestimat T Ss con- ‘SS v | | 
di regarded r overestimated. Thus con SI 19S L } i Saaeanaeal * £ \yorkme 
fusion and delay in the expected output S Nis —- "Tien a 
be avoide ing he cl iA ed L 
may be ay ided. Owing to the clos« d Time S git a Mani arkmen| Workimen rime) 
connection between the atone shop Ay HC By 
ind the foundry, the highest possible Bhs Q | pyrene: 
degree of co-operation should ame Thos Routing Assr. Sk S | nspecror | 
who endorse the combining and_ con VOP a. z= BS TT] 
trol under one head of these two depart Pr fi -) S| s Bai 
ments are taking a big step t “d eli | ake S Hs = FUITUS/CL 
nents ; taking a big step toward elim t ¥ fe 1101,S/7€7 
cg —s sidan re} Wk 
ination of departmental friction ere c A) 1] 
. Marer/a/ ASST Ry SEN eT 
Largely due to the character of th —_ STIS 
: ; Bi) OF Malersa/s la——_ SL “| Patrern Loft 
work done in the pattern shop, methods Prepared CG L¢ 
oi handling the products have not under- | 
gone as great changes as they have in 1G, 2—SUCCESSIVE STAGES IN THE ROUTE OF AN ORDER FROM THE TIME 11 
he close atcd departments. Pat LEAVES THE SUPERINTENDENT'S OFFICE UNTIL HE IS NOTIFIED THAT 
tern work beine a means to an end is rHE PATTERN IS COMPLETED 
not considered direct production work, from the workmen, and this obvious!y ganization, Fig. 1, necessarily must differ 
yet it is an absolute necessity \ pecu is impossible unless _ the engineer some respects from that of other de 
ir condition of i making trade thoroughly familiar with the work, ‘Is, partments engaged in quantity oduc 
is t 1e me ged in th iit gen ind labor saving devices i k t The main pr ittern 
ally a sk nd consid 1 capable men, a n r relatior department is t r ») arrive at 
\ ) ] n at ( l ¢ Kt | 1 ?t \ } i 1 s s uckly | il es 
- apenas 2 4 iry was | i i t 
perior rm tive work | il expedi- 
| DIAGRAM OF ORGANIZATION nape “erg 
SUDE: Ntendent of tem must he idopted. ¢ ré n p ern 
Dar tern Deparimen silding and due « r the 
| [Denning | Production molding problem call keen skill and 
visualization that only in inate 
' 1 tl 
I = trom serious and caretul thought. The 
JS MMT FOMK prom rig Assistant Syor biict , , 
Assistant A3s5s/stan, 2» tern Dept establishing of the pattern parting must 
| Ine aretully considered é the 
thcrenc tf production toundry 
4 1 will either be hastened or retarded. The 
as ae ap om r 4 . 1 , ; I theory that a pattern must be tried out 
ANI9\ ¥euING OT VfoTeria/s | Stock Roam | Mechanical, Productiory | Vaspecrion " “stig Ro : 
Ass/STanT\ Dispatoum \Assistans\ Alterdarn’\\\ AssisTar/| \AsS/STaN7 | \|ASS/STaNT 7. heey Mere fcc me 
Ass/s/arn7 nal OK is a thing of the past Che 
\DiSDaryy ficient patternmaker can give a guar 
ASS/STQ/7 intee for satisfactorily ducing a mold 
| ve fore ever leaves his layout table 
LOTOVILO, Vila. , ill¢ wl ( 1 ] S passe throug’) t] 
| Atrendony Workumern nd when it ha ; , ‘ l th 1 . we 
CATeCTUL ¢ I 1) 





FIG IN SMALI SHOPS ONE MAN 


OFFI 


individual workman. While the 
he satis- 
‘tory by many, it does not prevent 


tthers who are 


anxious 


to promote prog- 


employes, which is not to be 


ed. The 


are So cl SC ly 


foundry and pattern 


allied that the pattern 


disregard- to 
departments 


man, 


| inspection of a 


— check is assured onits merits. While all 
COMBINES THI DUTIES Ot} SEVERAI st es ' ' 
— s caretulness would tend to call for 
: ; ; . ‘ 
juality im place of quantity, workable 
ulates the respect and _ confidence methods of production could be adopted 


assist greatly in the production of 


patterns. In adopting an outline of or- 


ganization, it would appear that the ar- 
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rangement would depend on the number 


f patternmakers employed; but anyon 


; ao ¢ i Sescrane 
familiar with the work of either a large 


or small shop can see that the plan could 


be used equally well in a small or large 


department. In a small shop one man 
would act in three or more ofhces 1f I 
became necessary. 
Two Divisions m Organisation 
lhe successful functioning of any 
department or plant must be c yntrolled 


by an organization consisting of all in 


dividuals directly responsible for the work- 


ing of the department authorized to 
carry out plans designed for the depart 
then establishes the 


ment, Organization 


determining factors of responsibility 


The Fig. 1 


the organization applicable to a 


diagram given in indicates 


pattern 
department, definitely showing the re- 
quirements of each responsible head. The 


organization is made up of two divisions, 


planning and _ production, both being 
under the direct supervision of the super- 
intendent of the department. Planning, 


under the direct supervision of the stand 
ard practice assistant, is subject to orders 
directly from the superintendent and the 
also is an 


standard assistant 


assistant to the assistant superintendem, 


practice 


these two heads working harmoniously 
together for the betterment of production 
of product. The assistant superintendent 
attends to the development of plans re- 
commended by the superintendent and to 
such other detail as are required in the 
upkeep of a well equipped shop. Natur- 
the 


shown in Fig. 1, a system or combining 


ally enough, following organization 
of department heads is introduced caus 
ing all suboffices to function smoothly 
like a 

By a study of the diagram of organi- 


will be observed that 


train of accurately cut gears. 


zation, Fig. 1, it 
planning and production are the principal 
Under 


follows: 


divisions considered. planning, 
the work is 
The 


thoroughly 


divided as 


standard practice assistant 


conversant with methods ot 


construction commonly employed in_ th 
pattern department, determines the quality 


of work required and issues orders ac 


cordingly. The planning assistant carries 


out the directions of the standard pra 


tice assistant, makes working 


necessary 


drawings, establishes a standard time on 


all operations, and gives required esti- 


mates of work. The dispatching or rout 


ing assistant directs the course of pro 
cedure through the department after the 
work is be carefully planned. The 
materials assistant directs all work of 
getting it sto ind having it acy 
in accordance with the schedule of th 


dispatching or routing assistant 


Production is controlled by the standard 


practice assistant and his staff, co-operat- 


ing with the assistant superintendent. 
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The production assistant acts as assist- 
ant toassistant superintendent, the other 
heads functioning as indicated by diagram 


The best 


the functions of each 


manner in which to descrive 


part of the organi 


+ 


: és , 
zation is to trace an order, issued by the 


superintendent, from his office through th 


again, 


department and back to his office 


as indicated in Fig. 2. The superintend 


ent receives a factory order for a pattern 
which is to be made in the shop as soon 
as possible. 

Two copies of an order reach the shop, 


one of which goes to the planning dé 


partment and the other to the production 
The 


is not permitted to go ahead on the pat 


department. production department 


tern until they receive a production order 
from the planning department. The first 


action taken on an order after it leaves 


the office of the superintendent is by the 


planning department and the description 


if the process of filling an order, nec 


essarily starts there. 
The planning department is made up 
subdivisions : 


of three standard practice, 


dispatching or routing, and stock or 
materials. The standard practice assis- 
tant takes the order and the drawing 
which accompanies it and makes an 


analysis of the job. He studies it from 


several different angles, decides on the 
method of construction advisable, and 
prepares a work schedule, telling how 


much time should be spent in preparing 


the pattern. The advantage of having 
a special department to plan out this 
part of the work is that it makes for 
a uniformity of pattern construction and 
saves time in the planning of a jo» 
usually done by the patternmaker. From 


the standard practice assistant the order 
goes to the dispatching or routing as- 
sistant. 


Makes a Production Schedute 


The dispatching or routing 
the 


taking the order and information prepared 


assistant 


helps assistant superintendent — by 


by the standard practice assistant and 
laying his plans for the production of the 
pattern. He determines the number of 
men required for the job, makes out 
1 production schedule, and issues a pro 
duction order for the assistant superin 
tendent. From there the order goes to 


the material 
the stock 


assistant who has charge of 


The “materials assistant studies th 
rder from his point of view. dete 
mine the materials which will be re 


quired to fill it and prepares a statement 
f material for the assistant superin 
tendent rhe order now has progress d 
from the superintendent. through — th 


planning department to the assistant 


superintendent who has complete 
charge of 


The 


its production. 


assistant superintendent at this 
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time has in his hands three papers re 


lative to the order which started from th: 
the 


Irom 


fice of superintendent, a 
the 
production order from the dispatching 


routing assistant, andthe billof materi- 


c py ot 


the order superintendent, 


als from the materials assistant. Upon 
receipt of the latter, he issues two orders, 


for the 


and the 


me to the production assistant 
manufacture of the 
the 
the Upon 
of the preparation of stock, the produc 
tion assistant is notified and the stock 
the 
issues the order to the 


pattern, 


second to stock room for prepara 


tion of material. completion 


is retained until assistant superin 


tendent workmen 


according to instructions 


Upon completion of the pattern, the job 


who proceed 


is inspected by the inspector, by order of 


the assistant superintendent or produ 
tion assistant; after which it is finished 
and sent to the pattern loft. Upon re- 


ceipt of the pattern, the production assis 


tant is notified by those in charge of 
the pattern loft. The production assist- 
ant notifies the assistant superintendent 
who in the 


of the completion of the piece of work 


turn notifies superintendent 


Portland Cement Is Not 


a Suitable Facing 


Question: In going through a foundry 
recently I noticed that after the molds 
were finished and ready to close the 
molders sprinkled Portland cement over 
the surface. I had never seen this done 
before and upon inquiry was told that 


the cement was used because the sand 
was poor. The castings were rough 
when shaken out. I would appreciate 
any information you can give me on 
this subject. 

Answer: The use of Portland cement 


as a facing for molds simply is a fad 
on the part of the foundryman in the 
plant where you saw it employed. It 
is used in a few places, but never with 
any benefit. On the contrary its 
tinued use will render the sand unfit for 
service. Its 
the 


con 


use probably was 


the 


sug- 


gested in first place by fact 


that cement hardens when exposed to 
the action of water. The hypothesis 
on the part of the foundryman was 


that a thin film of cement spread ove: 


the damp surface of the mold would 
absorb moisture and form a hard ski: 
on the face of the mold 

\ close, fine sand will scab under 
the action of the molten iron, but th 
remedy for this condition is not t 


be found altogether by imparting a hat 
skin to the the Ski: 
drying a mold will produce a satisfac 


surface of mold. 
tory casting even with an inferior grade 
of sand, but the result is 
combination of 


attained 
natural cir 
The skin drying prevents 


through a 
cumstances. 
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the surface from scabbing, but the cast- 


ing peels clean because the surface of 


the mold is covered with a refractory 
substance in the shape of graphite or 
plumbago. 

The ideal molding sand is one with 
a relatively high silica content and a 


correspondingly low clay and lime con- 
tent. Portland cement is prepared from 


a rock composed of clay and lime, 
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neither of which is suffi 
tory to withstand the h 
iron. The rock is qua 


and then heated to appri 
degrees 


to an impalpable powder. 


Fahr., after which it 


ciently refrac- 
eat of molten 
rried, crushed 


2000 
is ground 


ximately 


It is particu- 


lary well fitted for a cement inasmuch 
as it fills the interstices between the 
sand grains and binds them firmly to 


gether, but for the 


Sa 


meé¢ reason i 





distinctly is not fitted for use with 
molding sand where the object is to 
maintain the openings betwee! the 


grains to carry off the steam and gas 
during the 
the 


obvious 


generated 

Where 
bing the 
stitute a 


pouring pri 


sand is subject to scab 


remedy is to 


more open grade nstead of 


1 


trying to doctor inferior material 


happens to be on 


pecaus¢ 


hand 


Quantity Production of Intricate Parts 


BY HERBERT R. SIMONDS 


of 
in 


HE of 
the 


textile 


manufacture many 


intricate parts used 


machinery calls _ for 


castings of a unique 


many 
Probably 


nature. few branches of in- 


encountered un 


ful method of 


gating 


usually heavy risers 


shown in the illustration 


is double gated and 























































































































































































dustry have put so many problems up 


to the molder as has that of the man- 
ufacture of textile machinery. A _ typi- 
cal example of a malleable textile cast- 


the 


ng 


accompanying 
the 


is shown in 


photographs Fig. 2 shows pat- 


match and = in 
the 
the 


the 


terns the 


in place in 


foreground shows completed 
and 


the 


of castings, with cores 


An 


themselves 


box. idea of size of 


core 


pieces may be _ obtained 


24 


two 


flask contains castings 


mounted on separate 
The total 
one flask 
062 of a pound per 
the thinness 
end of the 


difficulty has 


castings each. 


12 


weight or c ti 


astings 


1 alone for 
1s 1.47 pounds or 


casting Because of of 


walls at the cored cast- 


ings, considerable been 


FIG. 2—THE 
COMPLETED 
CASTINGS AS 
T AK EN 
FROM THE 


MOLD ARE 
SHOWN IN 
THE FORE- 


GROUND 
AND AT THE 
BACK THE 
RAT C 
WITH GATES 
IN PLACE 


developing a 


and “pouring 


success 
Un- 
are used as 
Each piece 


the 


il 


metal is 


FIG. 1—PLAC- 
ING THE 
CORES RE- 
QUIRES 
CARE AND 
PATIENCE 
AS T H E 
WALLS ARE 
THIN AND 
ACCURACY 
IS ESSEN- 
TIAL 


poured at an unusually high tempera- 
ture Che sprue weight for one flask 
is 238 pounds or 0.099 pound per 
piece, which is nearly 50 « cent 
more than the weig ca y 

In the textile trade, this ticular 
picce is known as a loop, a1 used 
on the underneath motion of a loom 
\ good molder will complete the mold 
ot 24 parts in ten minutes Che cores 


themselves 


are relatively small and 
it requires approximately four minutes 
to make the 24 used in one flask 
Even at best, with careful gating, 
and design of pattern, this particular 
job is an unusually difficult one It 
requires a skilled man to handle it and 
even then the percentage of loss is 
high. Under normal operation the loss 
approximately 33 1-3 per cent. From 
the metal gates the two halves of the 
mold are made by the use of the 
match as shown in Fig. 2. The gate 
or pattern is drawn from the mold by 
use of a draw stick and hand rapping 
while the plate is vibrated 
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- } » } 
” ; q} ; to the main part of the stick by means 
Ci pola lapping Dev ice aa I 
. of tapered dovetails as shown at D, and 


- a 2 





\ mechanical bott-stick for op-ningand in the enlarged sketch of this con 
losing the tap hole is fitted to each nection Some of these end pieces are 
| ron harne , rr cf , uncl 
of the cupolas in the new gray iron, sharpened to form a spear or punch 
sgricultural implement foundry of Fried for breaking ou e tap-hole at the 
man t hbeginnin rf 3 st Others have flat 
atthy G.. at Essen, Germany Its eginning of a Ca tl I 
ae * cae ice tov-halls are stuck 
‘onstruction is shown in the accompany ends to which the clay-balls are stuck, 
ing illustration \ saddle racket Several of the latter with the Clay 
riveted to the cupola shell about 3 balls ready prepared are kept on hand 
ete ) l he ] i < l ‘ 
f bor th nout carries tw pairs for instantly cutting ff th flow of 
| ( i | it ‘Vv 
of linl { and B, which have th eta i emergt es should arise 
. 
=, 
a nL | 
YS 7 
‘Se . 
‘ 


Ae 
bef 
pt 


ose - 
Lite 4+ - 
Bet bh —— — =f 


4 








WX S | 
Pe ats ti | ' 
om oe - 1| ‘ 
| a ae) eae NI S| 


Cupo/a dell Sf = T , re | 


| | Detail of Jointat'D | 
| Top View 
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GERMAN RIG FOR OPENING AND ¢ SING TAP HOLE 


upper 1; pivoted on short. shafts. [This device 1s positive in action and 
The shaft connected to link 4 ts ex ert s » difficulty in stopp th 
tended a fitted with counter-weights, nost ct cast vr in_ boring t 
lV, and a ink hand! H The lower refractory tap-hole One man ites 
d or 1 iks carry. ti itt-stick the device sually W one 1 
vi is curved as shown inthe illustra the « 1k indl The counter-weight 
tion. The bott-stick is pivoted on the lower ire sufficiently heavy to pull the links 
nds of the links B, but a_ sliding con ut of the way when the device is not 
nection is provided with the links 4, and in us The danger of being burned 


_— ; al — s elimi- 
both pairs of lmks are so proportioned from splashes of molten m« al elim 


kinematically, that the lower end of the nated, andthisis statedto be one of th 
bott-stick, carrying the clay ball or spear, greatest advantages of the device, ¢ upled 
as the case may be, moves horizontally. with the fact that the flow of metal 
The bott-stick is provided with re is under absolute control, and that the 
movable end-pieces which are connected over-filling of ladles is obviated 
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Make Pattern Shop Power 
Tools Convenient 

By M. E. Dugga 


Under ordinary circumstances when 4 


pattern is commenced by one or more 


workmen it is carried through to com 


pletion without any interruption Kach 


vorkman does his allotted part if work- 


ing on a large pattern and does all th 


work if making,a small pattern He 
does his cwn marking, boring, turning 


planing, sawing, etc., and since it ts 
necessary that the progress of the worl 
ec* along a definite line it sometimes 
iat two or more men desire to 
use one of the power machines at the 
ame time. For this and other reasons 
a considerable amount of work is done 
by hand im man patternshops which 
should be done on power driven ma- 
chinery. 

\ pattern shop with a single lathe, a 
planer, a band saw and a rip saw 1s the 
rule rather than the exception; while 
the shop with a lathe as the sole prece 
of mechanical equipment is by no means 
uncommon In the majcrity of cases 
the lathes are of simple if not crude 
construction without either slide rest or 
automatic feed motion. 


Owing to some features pecul 


liar T 
pattern making, such as the extreme ac- 
curacy and finish desired on some otf 
the parts, hand work can be employed 
to advantage. Furthermore, it is pos 
sible m many cases to do a job by hand 
in about the same time it would require 
to set a machine for the purpose 
Sharpening the knife in a hand plane 
can not be compared with a similar job 
involving the removal and replacement 
of a set of cutters in a power driven 
tool. However, if a machine can be set 
casily and readily, if it does not occupy 
too much floor space, if it is net too 
heavy and if it is designed to perform 


everal operations it can be utilized to 


advantage in any pattern shop 
\n incident illustrating one of those 
features came to my attention recently 


when I saw a patternmaker step up to 


the fereman and heard him requesting 
permission to take out the inch band 
saw and replace it with a narrower 

inch blade He had some small 
circles to cut and the inch blade was 


too wide 


] asked the toreman what was the 
ea in requiring the men to. secure 


rmission before attempting to change 





a saw blade He said that the outfit, 
meaning the saw and saw guard, was 
not convenient Changing a saw was a 
nuisance and caused considerable delay. 
\ ™%-inch saw was kept in use all of the 
time because in his opinion it was best 
suited t 


» general requirements He 
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claimed that a smaller saw would not 


last any length of time. 


The guard on my band saw can be 
opened in 10 seconds. Saws can _ be 
changed in a few minutes and I never 
use anything wider than a ‘%-inch saw 


whether cutting thin or thick — stock. 


the for 


to 


Where inch saw is_ used 


general sawing, it cannot be utilized 
advantage when cutting small circles an 
left 
must be ré moved later with chisel and 


This is 


[ approve of 


consequently stock is on which 
oft the 
at kk 


lines in a pattern shop where a 


gouge one reasons wily 


having ast two band 


aw mac 
number of 


considerabl patternmakers 


are employes 


Brazing band saw blades is a process 


practiced indifferently in many pattern 
shops. It is a process requiring special 


skill 


experience | 


equipment as well nice and 


as 


judgment and m\ have 





never seen it done satisfactorily; that is, 
I have never seen a break repaired so 
that the saw was as good as new Che 
proper place to have band saws brazed 
is where they specialize in that kind of 
vor 

Pattern Design ects 

Operating Costs 
1 es 

Qn many orders a_ substantial re- 
duction of costs may be secured it 
the foundryman is consulted on _ the 
design and construction of the  pat- 
tern For example, consider the us- 
ual program in a large plant engaged 
n the production of special and job- 
bing castings The engineers in 
charge will make up new designs 








FQ. 2. 











IT IS MUCH 
PATTERN 
THAN 


SIMPLER 
SHOWN 
rHAT IN 


TO MOLD THE 
IN FIG. 2 
FIG 1 
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draits 
Atter 


are 


and hand them over to the 


the 


finished 


men to work out details 


the drawings are they 


taken the shop where patterns 











are constructed with a view to. sé 
curing the largest possible production 
with minimum risk of loss and 
in the case of orders calling for large 
quantities of duplicate castings, with 
a view to reducing the foundry work 
on each unit tO a minimum 

In many cases castings art so cle 
signed with ribs, lugs and _ brackets 
that cores, loose pieces ind special 
equipment are required to make them 
onitorm to the drawings This is ex 
tra work that could be avoided I 
the uundryman and designer could 
get tege r crore the drawings ir¢ 
sent to the shop. Draftsmen, as a rulk 
are not tamiliar with toundry practice 
nd therefore do not make their draw 

rs with foundry conditions nind 
\gain, some engineers will not con 
sent to ny change ifter tne draw 
ngs are finished he shops have ) 
accept them i | worry along t 
vest Wa they can Che engi r must 
design for strength and appearance 
nd in many cases it would appear 
that thes ire the only factors that 
receive consideration The result is 


the foundry goes on producing 


castings 1 lots of 100 when with a 
few minor changes in design it might 
ye producing lots 300 in the same 
time and at a corresponding reduction 
in cost 

Che bolt les in the racket shown 
n I Z ] ire Ssurrou lied by raised 
bosses lo ake this casting 1s 
necessary eithe » make the DOSSeS i 
ind , ] sc ind 1 iW them to 
Nange rite thi patter! has been 
drawn out ot the sand; or to mak 
and apply dry sand cores to form 

n posses ol the lace oft! the casting 
Either method will retard production 
ind increase the cost If the pat 
tern is made s shown in Fig. 2 wi 
the mosses ed to the PASE tn 

stings <¢ ve made in larger qual 
t es at i respond ng reduction of 
cost ind ( noare tavorably in ppear 
nce \ I I t S Ww n | iy ] 
Drattsme Ot seem to realize the 
importance these small details 
- _ - . 
socates Mars in the Cope 

} Vi Hla Rury ‘ 

The ifs 1 i amn ed i 
It machine mus ”¢ attached firmly 
to the sides to prevent them iro 


opera 


ibs and w that » is yt the 
shop the flasks ) »« 
iny other. If th ure sed it ins 
that i considerable imo t t ie 
is been spent ving 5 
ind replac iz tnen th others 
aevice show! ] I i ) Da ay 
istration ma adapted to i tat 
the work in ma tances | st 
adopted it whe ted th a 
ew jolt machine ts t 
no flasks barred A set of 30 ) 
ich flasks barre 1 ror a Spe il ] ) 
Vas pressed to ) ttims 
1 numper o ) Sa lg 
them in_ place 
Four whit i ) KS 
| ) Yf 
I} Rnd’ 
Na 4 
if Af 
vy? , 
- Ty , 
Ht METAI (KS \\ I \ 
rACHED TO THE BOARD A NY 
CONVES a () ‘ 
tached ya dun l s 
the illustrat 
were itta | S OS 
ions on the tte () in 
placed each t | 
my board, d yp bars til 
tney came to st ! S the 
locks, ther é i lee 
it ti to I ( t yt 
flush and a t 5 Ly 
vashe 1 t ( 5 ad t 
ach \\ the table 
nt tine ha t yes e 
irs fitted t t grooved blocks 
lw é 
is jolting 
It readily S t S 
can be adapt va sized 
pes ide \ fg rl) 
lumm yoard is l g 
umbe oT! flas c t i dled 
The Soc Ss al ft v ers 
will hold al tion 
Spring? Mass., Oct. 5, 6 and 7 
Industr stability | torm t main 
' discuss d er this 
ea the | i s in- 
str Product ‘ nd ac- 
ce nting sales i lustria rela- 
tions will be considere 
1e Pioneer Brass Works, Indiana- 
polis, has removed irom 418 S, Penn- 


street 
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Business Acumen Is Needed 
LT HOUT good business judgment a found- 
ry company cannot be made a success re 
gardless of how much molding and metal- 
lurgical experience may be marshalled in 
the management and the supervisory force. Mak- 
ing the casting is only one of the problems con 
fronting the foundryman. He must also know 
how much it costs to melt the iron, make the 
mold and finish the casting, including the amount 
absorbed by depreciation and other overhead ex 
pense. Then he must know when to buy his 
supplies and how much to charge for his castings. 
This latter would be comparatively sia if it 
were only necessary to calculate the cost of ma 
terials and the manufacturing cost to which to 
add a fixed overhead and a fair profit. Unfortu- 
nately this is not all that is required. The over 
head fluctuates with the rate at which the shop 
is operated and if figured to give a fair profit, 
the cost of the castings would be excessive when 
the shop is operating only 25 to 35 per cent of 
capacity. Some managers average their overhead 
for the year and in normal times this is a satis 
factory policy. However, in the present state 
of business many foundries are cutting under their 
average overhead to get business. Here is where 
wrong judgment may mean a considerable loss 
to the company. As an example take a company 
which would lose $2000 a month if it were 
closed and no work was taken. This company 
might set a price which would bring it 40 per cent 
operation and only lose $1000. Then the question 
would come up the next month as to whether 
a cut in price would increase the business enough 
to break even or at least cut down the loss. Poss 
bly there would not be enough business in the 
market to increase the production of the foundry 
and in this case a cut in price would detrimental 
instead of beneficial. 

To decide this point both local and general 
fundamental conditions must be studied. As _ the 
greater portion of jobbing foundry business is 
done with the local trade a careful estimate must 
be made of the local business conditions, both as 
to the volume of demand and the effect of a price 
cut on competitive foundries. If all foundries: in 
a certain field would go after business with the 
determination to get it at any cost, the results 
would be fatal to some of the companies. A false 
conclusion in the judgment of one foundryman may 
cause trouble for all. In the general business field, 
the foundry manager should know the facts gov 
erning general business and should be able to 
weigh them when making a decision on business 


policy. If he can forecast the course of business 
he can take advantage of low prices or avoid 
paying an excessive price. At present the funda 


mental conditions are so hazy that few venture to 
provide for more than their immediate needs. 
However, a few are buying supplies for future 
needs and furnacemen are less anxious to sell. 
In practically all districts the price of pig iron 
has stopped its long decline and in several sections 
an advance in price has been made. 
an advance in price is started it means a revival 
A slight stimulation has undoubtedly 


Usually when 


in business. 


taken place in the iron and steel business and some 
authorities see in this the beginning of a revival 











Trade Outlook in the Foundry Industry 


ESPITE the improvement which has been 
noted in many industrial lines, the cast- 
remains practically on the 

xcept for a few special 
the same point 


business 


ings 

same low level. 
lines, foundry operations are at 
as was noted early in August, when the bottom 
was reached in many other lines. The stimulus 
which has been injected into general trade condi 
tions has failed to react upon the castings plants, 
and although betterment is noted in the production 
of pig iron, and a better tone and firmer prices 


though no marked improvement in 
castings orders is reported. Malleable foundries 
throughout the country still continue to produce 
at about 25 per cent of their capacity. The demand 
for railroad malleables, except for repair 
is negligible. Agricultural implement manufactur 
ers, too, are not buying, and the demand for farm 
machinery remains unstimulated 


evident, even 


purps mses 


In the New England district, the 
low point in foundry operations 
New England was passed about Aug. 1. At 














are noted in man) industries, the foundries are Quickens present the production of castings 
but little benefited. However, many optimistically ranges above 20 per cent, except 
expect a steady pick up through the late fall, and in machine tool lines where little 
satisfactory business by the first of the year. betterment is noted. A number of metal working 
Perhaps the most hopeful evidence plants which have been closed have resumed 
: that the low point in the curve of From all sections, stove foundries report a slight 
Signs Grow business depression has been improvement in demand. Jobbing foundries, in 
Better passed is furnished by the pig general, are experiencing little betterment in or 
iron production statistics. Accord- ders. Cast-iron pipe makers in the South and_ in 
ing to figures gathered and tabu the :tast alike have a quantity of orders on hand 
lated by The Jron Trade Review, August showed and in sight which probably will enable them to 
the first gain opera te com 
for a period of fortably for the 
10 months. Dur Prices of Raw Material for Foundry Use next six months, 
ing the past CORRECTED TO SEPT. 8 when normal] 
month, a_ total Tron ; crap seasonal reduc 
of 948,850 tons No. 2 Teo al SY ) SEE 19 10°20 $0 a pee a Pitts ‘ * 3 00 to 13.5 tions probably 
of coke and an- | Ne 2 Foundry, Chicago... 210010 22-0) Heavy melting, steel, Chicago 11.00% 1130 | will come into 
thracite pig iron No. 2 Foundry, Buffalo 19 50 to 21.00 N 1 cast, Chicago. . 14.50 to 15.04 ettect. Soil pipe 
: Basic, Valley 19.00 to 20.00 No. 1 cast, Philadelphia 16.50 to 17.5 
were produced, Basic, Buffalo 19.00 to 20.00 No. 1 cast, Birmingham 15.00 to 16.0 and fittings pro 
hi, epee ™ > 2 Malleable’ Bufielo ; 20.00 t 31:00 ie " ee ee paces 14 3 50 ducers, als » are 
gain of | 84,208 cok Gcateventen tates: tests ites | booking orders, 
tons over the Connellsville foundry coke $3.75 to 4.50 Agricultural mal.. Chicago.. 14.50 to 15.00 but are not op 
J uly total of Wise county foundry coke 6.00 to 75 Railroad malleable, Buffalo 11.50 to 12.5 erating above 50 
864,642 tons. per cent. On the 
This was. with western coast, 


the same net total of stacks in operation and for 
the same number of days operation. The daily 
average production was: 30,608 tons as compared 
with 27,892 tons for July, a gain of 2716 tons 


per day or 9.7 per cent. The production of mer- 
chant iron during August fell to 138,440 tons 


which represents a loss of 2886 tons as compared 


with the July total of 141,326 tons. On an aver- 
age daily basis, the August total was 4466 tons, 


a loss of 93 tons when compared with the July 


average of 4559 tons per day. One additional 
stack making merchant iron was blown in dur- 
ing the month. 

Although the apparent consump- 


tion of foundry iron was lower 
in August than in previous months 


Stocks Are 


Low of the depression, a slight in 
crease in the melt was _ reported. 

Pig iron salesmen who are thor 

oughly conversant with the situation report that 


the stocks of pig iron in storage in foundry yards 
is at the lowest point. Further, foundrymen have 
refrained from buying beyond their immediate 
needs on the falling market. Indications of slight 
stiffening in pig iron prices have been followed 
in all localities by awakening interest with an 
endeavor to contract iron for the last quarter and 
in some cases for the first quarter of 1922. That 
the turning point has been reached and passed is 


foundry operations, as indicated by pig iron sales 
are slightly better and some effort is being made 
to buy iron in advance of immediate requirements 
Patternshops in the New England district and in 
the central report an increase in demand 
The automobile industry in general is slowing down, 
although makers ofafew popular passenger cars 
still are operating at from 50 to 80 per cent of 
capacity. Truck and tractor demand still is quiet, 
with but little prospect for improvement during 
the remainder of the year. Railroad equipment 
orders still are exceedingly light with but little 
prospect of an increased demand this fall. Ac 
cording to figures issued by Railway Car 
Manufacturers’ association, 3892 cars for domestic 
and 433 cars for foreign use were delivered during 


States 


tne 


July. This compares with 2245 domestic and 413 
foreign cars made and delivered during June. 
No improvement is evident in the 

demand for nonferrous castings. 

Nonferrous Prices of nonferrous metals 
Slow based on New York quotations 

in the Daily Metai Trade of Sept. 


8 follow: Casting copper, 11.75c; 
electrolytic copper, 11.87 4c to 1l2c; lead, 4.50 , an 
timony, 4.40c to 4.50c; Straits tin, 26.75c; alumi- 
num, No. 12 alloy, producers’ price 23.80c to 24.00c 
and open market, 16.00¢ to 17.00c¢. Zine is 4.20¢ to 
4.25c, E. St. Louis, II. 
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Personal 


Moir has been appointed 
the W A. 
Co., Chi 


warehouse of 


Robert B. 
New York 
Jones Foundry & 
with 
company, 20 Murray 
Mandel 
Pennsylvania Foundry 
He 


connection with 


manager for 
Machine 
the 


cago, othces at 


the street. 


H. | 


ager of the 


now is general man 
Sup- 
recently 


Lind 


Philadelphia 
his the 
say Chaplet & Mig. Co 
MacIntosh, 


Professor Carnegie In- 


Pittsburgh, ad 


Stitute ofl Technology, 
dressed the local chapter ot the Amer 
ican Society for Steel Treating Sept 
6 on “The Metallurgy ot Iron and 
Steel.” 

John Christianson, formerly assistant 


superintendent of the Phoenix Mig 


Co., Eau Claire, Wis., has been appoint 
ed superintendent of the gray iron 


foundry of Kewanee Boiler Co., Ke 


wanee, Ill 
Charles H 


the Defiance 


president of 


Machine Defiance, 


wi rks, 


©., has been named special representa- 
tive to act for the Chinese govern 
ment in the United States in connec 


tion with the purchase of machinery 


for various developments in China 
Robert | Kennedy, superintendent 


of the foundry of the 


has been 


University of 


Illinois, engaged as assistant 


secretary of the American Foundry- 
men’s association. He will be chair- 
man of the papers committee of the 
association and until that work actively 
begins has been assigned to sand re 
search work. For the present he will 
continue to make Urbana, IIL, his 
headquarters. 

W. L. Chandler, Doge Sales & En 
gineering Co., Mishawaka, Ind., was 
unanimously chosen for re-election as 


Association 
the 


body. 


the National 
Agents by 
ing that 
the other officers nominated were A. H. 
Reinhardt, Poole Chicago, first 


vice president; W. J Vulcan 


president of 
of Purchasing nominat 
committee oft Among 
Bros., 
Gamble, 


Steam Forging Co., Buftalo, treasurer; 
and L. F. Boffey, 19 Park place, New 
York, secretary 

D. D. Lewis has been appointed 
general manager of the Carroll Found 
ry & Machine Tool Co., Bucyrus, O 
Mr Lewis began his career in 
johnstown, Pa. where he grew up 
in the business and devoted much 
time to blast turnace and_= rolling 
mill construction. He was identi 
fied with the Cambria Steel Co., the 
Jones & Laughlin Steel Co. and 
the Algoma Steel Co., the latter of 
Sault Ste. Marie, Ont., and other 
concerns. W. E. Matthew, who has 


THE FOUNDRY 


served as and general man- 


the 


secretary as 


secretary 


ager of Carroll company will con- 


tinue as well as a member 


of the 
2 


executive committee. 


Huncke has been appointed 


western sales manager for the Lumen 
Bearing Co., Buffalo, with offices at 


15 N. 
Waters 


man in 


Jefferson street, Chicago. Henry 
1 


associate sales- 


The 
work of 


has been made 
the 


embraced by 


office. terri- 
the 


include 


Chi ago 
tory sales 


this branch will Michigan, with 
the exception of Detroit, and the terri- 
Toledo 


well 


tory line through 


west Or a 


and Columbus, to Cincinnati, as 


is the states of Kentucky, Tennessee 


and Georgia. 


Knglish Cost Men Study 
‘ ; | ie B r : aad 
\ 1 y if Ou S 

The English Institute of Cost and 
Works Accountants has sent repre- 
sentatives to attend the second inter- 
national cost conference held in Cleve- 
land on Sept. 14, 15 and 16 under 


the auspices of the National Associa- 


tion of Cost Accountants. Dr. Mce- 
Leod, secretary of the National asso- 
ciation states that the English rep- 
resentatives are planning to’ spend 


some weeks in this country, studying 
cost methods and, upon their 


make a detailed 


Institute based 


American 
return, will 
the 


observations 


report to 


English upon their 


here. 


ao 


VMalleable Cost Experts to 
feet in Chicago 


The September meeting of account: 
ants of th American Malleable Cast- 
ings association comprised a two day 
session eld at Hotel La Salle, Chi- 
cago, on Sept. 12 and 13 

One n ting was devoted to papers 
and reports on machine methods of 
accounting Dhese covered the char 
acter of tire mrorination recorded 1 
the use the Hlollerith tabulating 
machine, tl Stromberg recorders and 
other mak of machines in use by 
certain men rs Phe reports show d 
in addition 1 the nature of the 
formation recs rded, the results se ired 
and the savings effected \nother ses 


sion was devi ted to a presentation 
of the subject o1 graph charts de- 
signed to show how intormation can 
be pictured tor the ready grasp the 
executive wl finds it difficult to read 
figures and to gain their significance 

Robert E. Belt, secretary-treasurer, 
of the association presided, and H. 
J. Ward, National Malleable Castings 
Co., Cleveland, was secretary. 


a month 
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Bayard Phillips Is Dead 


Bayard Phillips, aged 42, treasurer 
of Phillips & McLaren, foundry and 
machine works and secretary of the 


Pittsburgh Foundrymen’s association died 


recently at his home in _ Pittsburgh. 


He 


was born in Glenfield. Pa., June 30, 
1879. He attended Park institute, was 
graduated from Washington & Jeffer- 
son college in 1898 and from _ the 


Western 


school of 


University of Pennsylvania 


medicine in 1901. He spent 


interne at St. Francis 


one year as an 

hospital and four years as_ resident 
phy sician for the Pressed Steel Car 
Co. Since 1906 Mr. Phillips had been 


with Phillips & McLaren 


He is 
Bertha Bryan Phillips; 
Mary |]. and 
father, W. J 


l Mrs 


one son, Chester; 


Martha 


survived by his widow, 


twin daughters, 


J. Phillips; his 


343 South Rebecca St.; two sisters, Mrs 
S. W. Murray of Los Angeles, Cal., and 
Mrs. C. R. Duty of Ingomar, Pa., and 
me brother, Homer Murray Phillips 


Pittsburgh. 


Obituary 


William 
president of the 
Mills, Washington, 
home in_ that 


Griffiths born in 


Henry Griffiths, aged 6/7, 


Griffiths Charcoal Iron 
Pa., died at his 
, Aug. 12. Mr 
Stafford 


came to this 


city 


Boston, 


was 


shire, England, and 


country at the age of 17, locating in 


Pittsburgh In 1895 he removed to 
Washington, Pa. wher: he estab- 
lished that city’s first tin plate plant 
which he three year’s later sold to 
the United States Steel Corp. In 1902 
he erected a second plant 

\ugust A. Krauenheim, president of 
the Iron City Sanitary Mfg. Co. died 
it his home Aug. 10. For a number 
‘f years Mr. Krauenheim was president 
f the Epping-Carpenter Pump Co., 
serving in that position until one year 
igo when the company was consolidated 
with the Worthington Pump & Ma- 
chinery Corp 

Walter N. Lowell, for 30 vears super- 


intendent of the Waterbury Brass Co., 


Waterbury, Conn. died at his home 
in that city, Aug. 5, after a long ill 
ness. He was 69 years old. He prev 
ously was connected with the Pratt & 
Whitney Co., Hartford, Conn., and was 
well known professionally. 

John Kryl, president of the Pilsen 
Foundry & Iron Works, Chicago died 
Aug. 15 at his home, aged 53 years. 


He 


W hile on 


taken ill 
a European trip, reaching home 


was several weeks ago 


ago. 














Equipment Demand Still Inactive 


Restricted Foundry Operations With a Dearth of New Construction Limits 
Buying, Although Inquiries Continue To Appear in Fair 
Volume—Replacements Predominate 


ITTLE change was noted during the past 
two weeks in either the demand or in 
quiry for foundry equipment. Practically 
no new construction is contemplated and 
buying is confined to replacements or to purchases 
by foundries of machinery necessary to the solici- 
tation of new lines of castings. The eastern dis 
tricts seem to be shghtly more active than the 
west, and practically no inquiry is arising from 


the south. The Ford Motor Co., Detroit, con 
tinues to buy foundry equipment from time to 
time. The installation of nearly 100 tumbling bar 


rels made by the Whiting Corp., Harvey, Ill., was 
completed recently. The Ford company recently 
ordered six squeezer molding machines from the 
Berkshire Mfg. Co., Cleveland, for installation in its 
plant in Cork, Ireland. The Portage Foundry Co., 
Barberton, O., is inquiring for an additional cupola. 


Demand Continues Light In the East 

D' MAND for foundry equipment in the East continues 

small, little change being noted in either volume ot 
inquiry or buying. New construction remains at a virtual 
standstill, th the result that what little interest there 1s 
is of a routine character. In the export field, the only 
demand appears to be coming from the Orient, an occa 
sional small order being placed. A recent one called for 


placed by Takata 


blowers, 
Bates & 
Brakeshoe & 


two rotary pressure 
with the W 
York. | he 


is asking ior 


Trading Corp., New 
( i” Newark 


onham, Goode 


\merican Foundry 


figures on sand blast machinery and machine 


received for es‘imating 


New 


Inc., 


shop equipment. Bids are being 


onnection with the Jersey-Manhattan 


] Jay ies & 


purposes, in ¢ 


vehicular tunnel Thomas Catasauqua, Pa., 


are figuring some equipment for the same purpose, and 


only recently have purchased two /'-ton electric cranes, 


38-foot the Shepard Electric Crane & 
N. ¥. The J. W. 
10-ton 


While 


span, trom 


Montour Falls, 


with 


Hoist Co.., Paxson Co., 


Philadelphia, has put hased a electric overhe id trom 


Alfred Box & 


remains 


Co., Philadelphia. demand generally 


small, prices are showing a firmer tendency due 


to greatly curtailed operations and to the fact that prices 


are already below costs in most instances; in fact, on a 
parity with prewar levels 
Slight Betterment In Pittsburgh District 


IMPROVEMENT in the sales of foundry 


dealers in the Pittsburgh district but the 


AS equipment 
is reported by 


betterment in this direction is only slight. Some manufac 


turers of foundry equipment report August shipments bet 


ter than those in July; 
The number of inquiries shows a slight in- 


others, however, still are confronted 


with dullness. 
crease although the requirements are only for small equip- 


ment. However, buyers appear to be more sincere in their 


inquiries and a favorable amount of business is resulting. 


Recent sales include a 1000-pound crane ladle, together with 
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a trolley and hoist, which were installed at,the plant of th 


Mc( I 


heating ap 


Dravo Brass & Mig. Co., Pittsburgh, by the J]. S 
mick Co., While 


paratus and sanitary equipment appear to 


Pittsburgh. 


Mmanulacturers ol 


centage of operation, yet there is little business coming to 


trad 
this 


' 
the 


makers of foundry equipment from this class of 


Ingot mold makers are inquiring for and in 


equipment 


connection there is a fair demand for rollover machines 
rhe only sale of molding machines reported this week 
was one for a pump company at Aurora, II he sale was 
closed by the Herman Pneumatic Machine Co The Du 


Steel Foundries t 


SCeVCTal 


quesne purchased torches recently 
which will be used for pre-heating purposes in connection 
with oxyacetylene welding. Railroads are showing a better 
tendency toward placing business with those engaged in 
the foundry equipment field and in this connection the 
Pennsylvania railroad recently purchased several items o 


repair equipment which included automatic valves, tore 
nozzles and hose fittings. The Fort Pitt Steel Casting 
Co. now is experimenting with various types of lad 
dryers and perhaps will be in the market for this equip 


ment shortly. The Heppenstall Forge & Knife Co.. Pitts 
burgh, was a recent purchaser of a few rivet forges and 
automatic safety valves No sales of ranes are reported 
Orders for a large amount of machinery and equipment 
recently were placed by the Nitro Foundry Co., Nitro, 
W. Va., which was organized last vear Henry T. Teich 


man, president of the company, expects actual production 


within a few Che 
X Machine Works, Bristol. lenn., 1s 


some steel buildings, which will be 


will be possible weeks Enterprise 


Foundry remodeling 


used as a plant for the 


tically all 


purchased 


manufacture of mine cars Prac necessary ma 


chinery and equipment has been 


Situation Steady In Chicago 


HAT the demand for foundry equipment and supplies 
has ceased its downward movement and at least is 
holding its own is evident at present. Some inquiry con- 
tinues to be met, but in the main buying is slack. Some 
producers and sellers find a constant stream of inquiry, 


but this develop into noth 


W hile 
during 


have the experience of seeing 
difficult to 
melting 


foundries 
the 
further equipment 


ing, and sales are put 


over 


are buying and more iron than sum 


mer, they do not show signs of needing 


and buying of supplies is also light Among builders of 
molding machines some business is noted, both heavy and 
light types being sold from time to time, although the 
volume of business is far from what is desired. One 


builder in this market finds foundry activity in Canada is 
greater than in this country and has sold some equip- 
ment there. Brass and iron castings will be manufactured 
in the plant addition now under construction for the In- 
ternational Seal and Lock Co., at Hastings, Mich. The 
capital stock of the Columbus Foundry Co., Columbus, 
Ind., recently was increased from $15,000 to $35,000. Kaest- 


from A. M., 
two store buildings formerly occupied by the 
Mattress Co. at the Blackhawk and 

\ new foundry and machine shop is to be 
the 


ner & Hecht have purchased 
Castle & Co 
Wire 


Cherry streets. 


Co., Chicago, 


Union corner of 


equipped for manufacture of freight and passenger 


elevators. 








What the 


Activities of the Iron, Steel and Brass Shops 


Phe plant of the Vulcan Iron Works, Jersey 
City, N. J recently was damaged by fire 
Plans are being prepared by the Haynes 


Kokomo, 
building 
Welding 


street, 


Tractor Co., Ind., tor the erection ot 
plant 
The ¢ 

West 


erection ol a plant 


Blacksmith Co., 527 
Los Angeles, 


building, 26 x 50 


oast 
Seventh plans the 


feet 


The capital stock ot the Naugatuck Valley 
Crucible Co., Huntington, Conn., recently was 
increased from $550,000 to $650,000 

Plans are being prepared by architects for the 
J. Toy Co., Bridgeton, N. J which conten 
plates the erection of a foundry building, 40 x 80 


feet 

rhe National 
incorporated 
by J. E 
and E. E 


New 


cal ital 


Piston Co., York, 
stock of 


H. Moakley 
New York 


recently 


as with a $5000, 


E 
William street, 


Diamond, J 


Holmes, 1 


saldwin, 


| r. Hungerford Brass & Copper Co., 51f 
Arch street, Philadelphia, nas leased the building 
formerly occupied by the A. P. Swoyer Co, and 
will take immediate possession 

Advices have been received to the effect the 
capital stock of the Milwaukee Flush Valve 
Lo 111 Reservoir street, Milwaukee, has beer 
increased from $50,000 to $75,000 

Capitalized at $400,000, the Pitt Tractor Co., 
Wilmington, Del., recently w incorporated 
The Colonial Charter Co., Ford building, Wil 
mington, was named as the incorporator 

rhe Stobe Repair Co., Newark, N. J has 
purchased property, now occupied under lease, 
ind some alterations are reported as planned in 
the near tuture 

lhe Windsor Machine Ww Tool Works, Ltd » 
Windsor, Ont recently was incorporated with 


G. M 
A. Wilk 
Work 


incorporate 


i capital stock of by 
William | 
Phe 


town, 


$500,000, 
and I 
Air ( 


recently 


Smith, 
Fowler 
Franklin 
Pas 


capital stock of $50,000, by 


Norris 
d with a 


Ya 


ompressor 


was 


George C 


tes 


West Pomona street, Philadelphia, and others 
rhe United States Heating Appliance ks 
Philadelphia, has been incorporated to manu 


by 


and 


Tac 


Harold ¢ 
Edward | 


ture furnaces, st 


A 


ves, ete 


Lansinger, Frank Cabeen 
Re ves, N ] 
Capitalized at $20,000, 


Co., Brooklyn, N. Y 


dr 
Paulsboro, 
the 


Metal Bed 


was incorporated 


Sunshine 


, recently 


under the laws of New York, by G. and H 
Puchkoff, D. Bremen and S. Hellinger, 309 
Broadway, New York 

Deved Bros., 140 West Mount Royal avenue, 
Baltimore recently was incorporated with a 
capital stock of $25,000 to engage in the manu 


facture of ish weights, et by Garrett F. and 
George C. Deved and Albert M. Sproesser 
The Contraflow Heaters, Ltd., Toronto, Ont 
is been incorporated with capital stock of 
$100,000, to manufacture furnaces, heaters, et 
I Fred H. Barlow, 32 Breadalbane avenue, 


k ( I Tones, ( Toronto street and others 





Brass and iron tings will be manufactured 
in t plant additior »w under construction for 
the International S« Lock Co. at Hastings 
Mic It is expecte the construction work 
will be completed st! y and installation of 
machinery and equipmer started 

The Cowles Heater Ce New York, recently 
was incorporated to manulacture heaters, etc., 
with a capital stock of $100,001 Phe incor 
porators of the company are H. L. Cowles, J. J 
Young, J. A. Trimble and I \. Hutson, 41 
Park Row, New York 

Capitalized at $125,000, the General Steel 


| 
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Will \ | ul UNOLUAUQUUULLLAO NLA {LLIN QUALUULLLUOCELGUED AANA 
Casting & Machine ( Jersey City, N. J., re Moline, Ill., manufacturing gas engines, for th 
cently was incorporated under the laws of New taking over by the Moline Plow Co. of the 
Jerse A. F. McCabe, 15 Exchange place, machinery and business of the Moline Engine 
Jersey City, was named among the incorporators Co, have been resumed his transaction had 
of the company. been considered a year ago it is understood, it 
Articles of incorporation have been filed by was never closed [The machinery in the East 
the Acme Grey Foundry ( Milwaukee. The Moline plant is being dismantled and removed 
capitalization has been named as $25,00 and to the tractor plant of the Moline Plow Co. i 
the incorporators include Warren J. Wheeler and Rock Island, I Here it will be used in the 
Charles W. Brown, both of Milwaukee. Arthur production of tractor and automobile castings 
Sreslauer, 120 Wisconsin street, 1s attorney tor it is said 
the company. 221 Grand 


the Perfection Hoist & Engine Co., 











Word has been received from the Enterprise avenue, Milwaukee, has selected Two Rivers 
Foundry & Machine Works, sristol, Tenn., Wis., as the location cf its permanent works and 
through W. F. Daniel, president of the com- headquarters, having purchased the former plant 
pany, to the effect it is re modeling some steel of the Two Rivers Plating & Mfg. Co., unti 
buildings which will be utilized as a plant tor now occupied by the Victor Krefl Mfg. Co The 
the manufacture of mine cars All necessary Perfection company was organized two years ag 
work is being done by the company itself and and manufactures farn lighting-plants and 
practi illy all necessary machinery and equip mechanical horizontal hoists fo 1 or my 
ment has been purchased trucks. It is moving its machine ind equip 

Capitalized at $75,000, the Electric Manganes¢ ment to Two Rivers and will be on a product 
Steel Co., Reading, Pa., recently was incor basis within a few days The Krefl company 
porated under the laws of Pennsylvamia, to which manufactures é ccessories s 
engage in the manufacture of iron and _ steel transterring its equipment to the building former 
materials, et The incorporators of the con ly used as a machine shop by the Two Rivers 
pany were Ray A Houck, 117 West Windsor Woodenware Co 
street. Reading; Samuel McClure, Nintl and 

= as aac . MU anti 

Penn streets, and Alvin Schmehl, 721 Lincoln MO 
street, Reading, P - 

New Trade Publi : 

Establishment of permanent plant and offices New lrade Publications 


at Grafton, Wis., has been completed by the Lin 


coln Light Corp., of Milwaukee, organized TT 














several months ago with a capital stock ot LOCOMOTIVE CRANES [The economical 

150,000 to manufacture farm electric plants, et handling of material by locomotive cranes is 

The company’s plant is housed in a large addi pointed out in a 12-page illustrated bulletin 

tion built to the foundry and machine shop of t.« recently published by the Brown Hoisting M 

Tungers Stove & Range Co., which will be the chinery Co., Cleveland. According to the 

source of castings and machined parts letin, the type t crane described, was de 
, , 

Sidney Thompson, president and treasurer of veloped to meet the handling needs of practically 
the Defiance Screw Machine Products Co., overs 7 istry and it will fill all requirements 
Defiance O., has taken an interest in the ‘OF 2 “ent, flexible machine, of which it is a 
Napoleon Tool & Machine Co., Napoleon, vu. type It is all-steel full revolving, and is built 
The name of the latter organization has been to operate | steam, electricity or gasoline er 
changed to the Napoleon Products Co. and the — It 1 7 be mounted on railroad trucks 
capitalizat increased from $40,000 to $50,000 creeper trucks or traction wheels. The bul 
The comy operates a modern repair depart letir s alled vith illustrations showing the 
ment and plans are now being prepared for the. { work in vari us industries, engaged in 
manufacture iutomotive parts and accessories ;' & many different kinds of materials 

lhe Globe Stove & Range Co., Kokomo, Ind., CRANES—Electric traveling cranes, bridge 
has employed force in anticipation of beginning :; tg “Ty Cranes, henry power cranes, pillar 
perations st t take care of the increased ind jib cranes and derricks, electric hoists, air 
fall market for eir products It will be several cks, air hoists, trolleys, overhead tracks, turt 
weeks before full force ot 35( men will tables and transiet tables, are describe l and 
gain be en 1 it is understood. however tustrated in a 32-page illustrated booklet re 

’ : ently published by the Northern Engineering 
It will be ne iry to spend several days w . 
retting the tur su peration ind start Works, Detroit 
a tes rie hee eng angst peat MOTORS AND GENERATORS—The Allis 

- Chalmers Mfg. Co., Milwaukee, has published 
will be far enou along to require the w o . on e, ; 
{ all department an S-page iilustrated bulletin in which direct 

The Northwest Engineering ( orp., Green B ae poem ane es cap described 
Wis is 1 rticies ¢ incorporation and illustrated Phe sane lescribed recently 
$4 WO Im | erre stock and 100 shares of was brought out by t company and is 
common  stocl no par value. The firm will °Sisned for belted as well as direct applica 
manutacture r ket cranes and |! ts, tions. It is said to be particularly suited to the 
spec ing crawlet type f vard ane exacting requirements t mac t service 
lesigned for use logging. lur ring an : Among some of the in eat s as 
eral lustr { ses rhe crane is m ted pointed ut in the bullet are Rating and 
1 crawik t ot tractor « ssis I ir speeds corresponding t standard 60-cvcle 1 
corporators ft company ire Victor I duction motors; a complete line f « tant 
Minahan Sr low F. Finzel and Vict I and adjustable speed ratings; cast-steel yokes: 
Minahan Tr dust-proof bearings; windings treated to resist 
Negotiations between the Moline Plow Co., oil and moisture; conduit terminal boxes on 
Moline, | ind the Moline Engine Co., which all motors; improved box-type brush holders 
perated the Root & Vandervroot plant in East and =interchangeability of parts 








